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PREFACE 


It  is  acknowledged  on  all  hands  that  Koch's  discovery  of 
the  tubercle-bacillus  has  been  practically  useless  hitherto, 
save  in  the  matter  of  diagnosis ;  and  it  is  patent  that  no 
material  addition  to  the  etiology  of  phthisis  has  been  made 
since  the  discovery  was  given  to  the  world.  So  far  as  I  can 
learn,  no  one  has  looked  at  the  question  from  the  point  of 
view  here  taken  up.  The  conception  I  have  formed  as  to 
the  botanical  position  of  the  bacillus  I  believe  to  be  new. 
If  it  shall  prove  to  be  true,  it  will  at  once  revolutionize  the 
treatment  of  phthisis,  and  if  it  do  not  ultimatel^T^  bring 
about  the  disappearance  of  the  disease  from  civilized  nations, 
it  wiU  inevitably  lead  to  the  immediate  reduction  of  a  large 
amount  of  tuberculosis  amongst  certain  classes  of  their 
subjects.  Given  the  truth  of  the  main  propositions  herein 
contended  for,  it  admits  of  easy  demonstration  that  the 
prevention  of  ordinary  pulmonary  consumption,  at  all  events, 
is  well  within  the  domain  of  practical  hygiene. 

As,  therefore,  the  central  view  in  this  speculative  inquiry 
is  worth  nothing,  or  is  of  extreme  value,  the  argument  has 
been  set  down  without  much  regard  to  order  or  arrange- 
ment, inasmuch  as  elaboration  would   be  waste  of  time. 


VI  PREFACE. 

The  sooner  the  questions  raised  are  disposed  of  one  way 
or  the  other  the  better,  and  I  take  it  to  be  of  greater  im- 
portance to  submit  them  for  consideration  forthwith,  in 
their  present  crude  state,  than  to  delay  over  the  task  of 
putting  them  into  a  more  presentable  shape.  If  there  is 
nothing  in  the  argument,  its  greater  finish  would  be  thrown 
away  ;  if  there  is  any  pith  in  it,  it  will,  though  turned  out 
roughly,  hit  the  mark. 

C.  CANDLER. 

London,  1887. 
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THE  PEEVENTION  OE  CONSUMPTION. 


INTRODUCTORY. 

The  question  of  the  Prevention  of  Consumption  is  taken 
up  from  the  period  of  the  brilliant  discovery  of  the  Bacillus 
tuberculosis  by  Koch,  or  rather  from  the  period  when  the 
bacillus  was  admitted  by  the  highest  and  most  competent 
authorities  to  be  the  specific  cause  of  phthisis.  For  it  is 
thus  possible  to  shut  out  a  mass  of  historical  and  descrip- 
tive matter  which,  though  of  large  interest,  is  not  essential 
to  the  argument. 

The  present  position  of  inquirers  into  this  question  is 
one  of  doubt  and  expectancy.  No  one  can  foretell  how 
long  we  shall  have  to  wait  for  the  full  fruition  of  the  know- 
ledge we  have  gained.  All  the  bright  promises  held  out 
that  tuberculosis  generally,  and  phthisis  especially,  would 
be  brought  under  control  have,  so  far,  been  followed  up 
by  somewhat  meagre  performances.  The  enormous  stride 
taken  towards  prevention  by  the  distinguished  German 
micro-pathologist  has  left  us  yet  a  long  way  from  the  goal ; 
that  is,  judging  by  practical  results.  The  bulk  of  the 
faculty  in  Great  Britain  and  her  dependencies,  as  well  as 
in  America  and  other  English-speaking  communities,  would 
seem  to  be  in  accord  with  regard  to  this  matter.      It  is 
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palpable,  indeed,  that  this  large  section  of  the  profession 
fails  to  perceive  that  much  substantial  good  has  come, 
hitherto,  of  the  determination  of  the  infective  agent  in 
phthisis,  and  that  it  is  unable  to  see  that  any  further  good 
can  come  of  it  until  more  is  learnt  of  the  precise  nature 
and  source  of  the  infective  agent,  and  of  the  ordinary  means 
by  which  it  invades  the  lungs  efficiently,  or  so  as  to  cause 
consumption.  In  point  of  fact,  many  of  the  leading  English 
and  Continental  physicians,  whilst  gracefully  acknowledg- 
ing that  Koch  has  vastly  enriched  our  store  of  knowledge 
and  furnished  a  new  method  of  diagnosis  in  doubtful  cases 
of  consumption,  have  expressly  stated  that,  in  all  that 
relates  to  treatment  and  prophylaxis,  we  are  as  yet  no 
further  advanced.  Professor  Jaccoud,  however,  in  a  lecture 
delivered  at  the  Piti(^,  after  intimating  that  the  measures 
now  employed  in  phthisis  were  already  in  use  by  himself 
and  others  prior  to  Koch's  discovery,  said :  "  Neither  the 
pharmaceutical,  the  climatic,  nor  the  hj^gienic  treatment  of 
phthisis  has  been  influenced  by  the  discovery  of  the  bacillus. 
Its  import  is  merely  nosogenic.  It  simply  adds  another 
means  of  diagnosis,  and  that  is  the  only  service  it  has 
rendered,  for,  as  regards  the  etiology,  symptomatology,  and 
treatment,  it  has  done  nothing  and  can  do  nothing " 
{Medical  Times,  May  17,  1884).  There  is  something  bitter 
here — a  foreign  element — a  touch  of  feeling  imported  into 
an  al)stract  question.  The  spirit  which  moved  Professor 
Jaccoufl  to  pronounce  that  the  discovery  of  the  bacillus  has 
done  nofluvf/  and  can  do  nothing  had  manifestly  upset  his 
pliiloHophy  and  clouded  his  judgment,  for  he  can  hardly 
have  been  blind  to  the  fact  that  the  bacillus  must  always 
play  the  loa<ling  part  in  the  etiology  of  phthisis,  and  must 
tlK'n-forc  load,  eventually,  to  a  more  effective  prophylaxis. 

When  Koch  delivered  his  celebrattd  Address  on  Tuber- 
culosis to  the  Pliysiological  Society  of  Berlin,  he  wound  up 
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by  suggesting  certain  inferences  that  were  to  be  drawn 
from  his  discovery.  He  pointed  out  some  of  their  bearings 
upon  sanitation,  and  foreshadowed  the  system  for  preventing 
the  occurrence  and  spread  of  tuberculosis  which  has  since 
been  carried  out  in  Berlin  and  Vienna,  if  not  in  some  other 
capitals  of  Europe — though  not,  perhaps,  in  so  thorough  a 
fashion  as  in  Vienna,  where  the  "  Doctoren- Collegium " 
would  appear  to  have  "  bettered  the  instruction  "  of  Koch.* 
That  Continental  physicians,  however,  concur  in  hygiene  of 
this  nature,  or  regard  it  with  complacency,  may  easily  be 
deduced  from  their  acquiescence  or  silence.  Professor 
Jaccoud,  indeed,  gives  us  positive  evidence  of  his  belief 
in  thoroughness;  for  in  the  lecture  at  the  Pitie  already 
referred  to,  after  insisting  on  the  fact  that  he  and  others 
had  employed  such  prophylactic  measures  as  "  ventilation, 
disinfection,  separation  of  the  phthisical  from  the  healthy," 
etc.,  before  Koch's  discovery,  he  started  a  point  in  sanitation 
which  was  missed  seemingly  by  the  Viennese  Doctoren- 
Collegium.  I  cannot  give  his  own  words,  but  in  the 
epitome  of  his  lecture  in  the  Medical  Times  will  be  found 
the  following : — "  Prophylaxis  of  phthisis  in  families  must 
commence   from   the   very   cradle ;   and   so   strongly   does 

*  "  The  hygienic  section  of  the  Viennese  Medical  '  Doctoren-Coliegium  ' 
has  lately  issued  an  elaborate  series  of  regulations,  framed  with  the  view  of 
stamping  out  the  infectious  disease  generally  known  as  tubercular  phthisis, 
and  familiarly  termed  in  the  Austrian  capital,  from  its  local  ravages,  '  the 
disease  of  Vienna.'  The  measures  proposed  in  this  document  are  indeed 
drastic,  including  as  they  do  the  isolation  from  their  relatives  of  all  those  in 
whom  pulmonary  cavities  or  intestinal  ulcers  have  become  developed;  the 
prohibition  of  marriage  under  certain  circumstances,  and  a  timely  caution 
against  the  use  of  milk  derived  from  cows  which  may  be  suifering  from  bovine 
tuberculosis !  Precautions  in  the  way  of  disinfection  are  detailed  with  great 
minuteness,  but  of  all  these  prophylactic  proceedings,  one,  more  than  all  the 
rest,  seems  worthy  of  serious  application,  viz.  the  disinfection  of  tubercular 
sputa,  the  rationale  of  which  really  rests  upon  ascertained  facts,  and  not 
upon  unproven  theory.  We  shall  await  with  interest  the  result  of  these 
regulations  in  checking  the  occurrence  of  Vienna's  arch-enemy,  the  tubercle 
ha.ci\\\is"— Medical  Times,  May  17,  1884. 
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Professor  Jaccoud  believe  this  that  he  interdicts  maternal 
suckling  even  when  the  mother  is  health}^  and  the  father 
onl}'  the  subject  of  phthisis,  in  the  fear  that  the  wife  may 
contract  the  disease  from  the  husband  and  contaminate  the 
milk."  On  the  whole,  therefore,  consumptives  in  some 
parts  of  Europe  would  seem  to  have  been  subjected  of  late 
to  at  least  as  vigorous  measures  as  they  were  in  former 
days. 

In  this  country,  the  'profession  generally  have  looked 
askance  at  this  hideous  prophylaxis,  though  some  physicians 
have  shown  a  disposition  to  adopt  it.  The  Lancet,  how- 
ever, though  it  had  an  acute  perception  of  the  rare  worth 
of  Koch's  work,  and  led  ,the  van  in  handsomely  acknow- 
ledging his  grand  discovery,  suggested  caution  in  drawing 
conclusions  {Lancet,  April  29,  1882) ;  and  the  faculty 
here  have  remained  so  cautious  that  up  to  this  time, 
whatever  may  be  the  views  of  some  physicians,  it  has  not 
been  seriously  contemplated  to  move  the  State  to  pass 
enactments  to  stamp  out  tuberculosis  on  the  Viennese  or 
any  other  Continental  lines.  Thanks,  perhaps,  to  certain 
wary  qualities  and  certain  social  considerations,  the  British 
schools  have  not  been  driven  into  accepting  all  the  "  logical 
consequences  "  of  the  proof  of  the  bacillary  cause  of  phthisis. 
Here  and  there,  no  doubt,  one  may  come  across  an  enthu- 
siastic contagionist  of  .strong  convictions,  who,  if  he  had 
his  way,  would  soon  have  coercive  laws  to  eradicate  phthisis 
and  tuberculosis  that  should  not  disgrace  the  Doetoren- 
Collegium.  However,  the  general  conclusion  that  there 
must  be  something  defective  in  the  theory  which  has  been 
the  outcdmo  of  Koch's  discovery — the  theory  that  ]i]itlnsi.s 
is  invariably,  or  ])rinci))ally,  caused  by  a  transmission  of 
the  bacilhis  frDin  piM-son  to  person — has  saved  British 
coiiinuinitios  hitlicrto.  For  the  faculty  as  a  whole  have 
shrewdly    elected    to    await   fui'thor    developments    before 
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moving  in  the  direction  of  State  Hygiene  for  the  preven- 
tion of  j)hthisis ;  and,  as  the  etiology  of  the  disease  has 
not  been  advanced  a  step  since  Koch  announced  the  dis- 
covery of  the  baciUus,  the  question  of  prevention  remains, 
in  Great  Britain  and  her  dependencies,  practically  where 
it  was  before  the  discovery. 


THE   VIEW   OF   THE   PURE   PARASITISM   OF 
THE   BACILLUS   TUBERCULOSIS. 

There  is  a  way  by  which  the  etiology  of  phthisis  may 
be  set  in  a  new  light,  and  by  which  the  prevention  of  the 
malady  to  a  large  extent  maj^  possibly  be  ensured.  Exact 
knowledge  of  the  cause  of  the  disease  must  obviousl}^ 
precede  prevention.  Fortunately,  we  now  have  that  know- 
ledge. Whatever  diversity  of  opinion  may  exist  in  this 
matter  beyond  a  certain  point,  it  is  establislied  tliat  the 
Bacillus  tuhercidosis  is  either  the  actual  or  the  potential 
cause  of  the  formation  of  tubercle.  This  has  been  deter- 
mined on  sufficient  evidence,  and  I  do  not  propose  to 
go  behind  the  evidence,  or  to  challenge  the  soundness  of 
the  judgment.  Koch's  work  up  to  this  point  has  stood  the 
test.  It  has  been  demonstrated  that  the  bacillus  is  the 
infective  agent  in  phthisis. 

But,  in  giving  to  the  world  the  results  of  his  research, 
the  great  micro-i)athoIogist  also  gave  an  inference  from  the 
facts  lie  liad  brouglit  out  which,  I  venture  to  submit,  was 
not  warranted  by  them.  I  conceive  that  this  inference 
was  readied  on  insufficient  grounds,  and  that  it  is  an  unten- 
able inference.  It  is  strange,  perhaps,  that  the  error,  as 
I  regard  it,  has  not  been  detected  and  seized  upon;  but 
ncvorthcless  T  take  it  to  be  a  cardinal  error  which  has 
C(jnsi(lerably  reduced  tlio  value  of  Koch's  investigation  by 
delaying  the  perfect  fruition  of  his  discovery.     The  inior- 
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ence  to  which  I  attribute  such  unfortunate,  and  possibly 
to  many  thousands  such  disastrous,  consequences  is  the  one 
which  Koch  draws  as  to  the  botanical  position  of  the 
bacillus.  This  conclusion,  I  shall  endeavour  to  show,  has 
obscured  all  etiological  questions  relating  to  phthisis,  and 
thwarted  every  effort  for  its  prevention. 

As  the  argument  mainly  turns  upon  this  question  of 
the  pure  parasitism  of  the  bacillus,  we  will  give  such 
extracts  from  Koch's  celebrated  Address  as  will  be  touched 
upon.  They  are  taken  from  an  excellent  translation  by 
Dr.  W.  D.  Oakley,  which  appeared  in  the  Canada  Medical 
and  Surgical  Journal,  and  will  serve  for  convenient  refer- 
ence.    Towards  the  end  of  the  Address,  Koch  says — 

"  The  parasitic  nature  of  the  tubercular  virus  having 
thus  been  rendered  certain,  in  order  to  complete  our  know- 
ledge of  this  disease  two  questions  must  be  answered — 
Where  do  the  parasites  originate ;  and  how  do  they  gain 
entrance  into  the  body  ? 

"  With  reference  to  the  first  question,  it  is  necessary  to 
decide  whether  the  infectious  material  develops  only  under 
such  conditions  as  are  provided  by  the  animal  body,  or 
whether,  as  can  the  splenic  fever  bacillus,  it  can  pass 
through  its  development-process  in  any  place  free  in 
nature. 

"  The  results  of  several  experiments  showed  that  the 
tubercle  bacillus  can  grow  only  at  the  temperature  of  30°  to 
41°  C.  Under  30°,  and  at  42°,  not  the  slightest  growth  took 
place  during  three  weeks'  time ;  while,  on  the  other  hand, 
the  Bacillus  anthracis  grows  actively  between  20°  and  42° 
or  43°  C.  On  the  ground  of  this  one  fact,  the  first  question 
can  be  answered.  In  temperate  zones,  at  no  time  does 
there  occur  at  least  two  weeks  of  a  continuous  temperature 
of  over  30°.  It  follows,  therefore,  that  the  tubercle  bacillus 
in  its  process  of  development  is  limited  to  the  animal  body, 
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and  is,  moreover,  not  an  accidental,  but  a  pure  parasite, 
and  can  only  originate  in  an  animal  organism. 

"  The  second  question — How  do  the  parasites  enter  the 
body  ? — must  now  be  considered.  The  great  majority  of 
all  cases  of  tuberculosis  begin  in  the  respiratory  tract,  and 
the  infectious  material  first  becomes  apparent  in  the  lungs 
or  bronchial  gland.  It  is  therefore  very  probable  that  the 
bacilli  are  inhaled  clinging  to  particles  of  dust.  The  way 
and  manner  in  which  they  become  mixed  with  the  air  is  no 
longer  mysterious,  when  we  consider  the  quantity  of  bacilli 
in  pulmonary  cavities  which,  mixed  with  other  contents, 
are  expectorated  and  everywhere  disseminated. 

♦  *  *  *  * 

"  Moreover,  such  sputum  after  drying  does  not  lose  its 
virulence.  ...  It  can  therefore  be  inferred  that  sputum 
which  has  been  diied  upon  the  ground,  on  the  clothes,  etc., 
retains  its  virulence  for  a  loner  time,  and,  should  it  enter  the 
lungs  as  dust,  is  capable  of  causing  tuberculosis.  It  is 
probable  that  the  tenacity  of  this  virulence  depends  upon 
the  spores  of  the  bacilli,  and  it  may  here  be  stated  that  the 
spore-development  of  this  bacillus  takes  place  within  the 
animal  body,  and  not  outside  it,  as  in  the  case  of  the  Bacillus 
anthracis. 

*  #  .  «  *  « 

"Let  us  now  ask  ourselves  of  what  further  importance 
are  the  results  of  these  investigations  ?  In  the  first  place, 
it  may  be  regarded  as  a  triumph  of  science  that  it  is  now 
possible  to  produce  complete  proof  of  the  parasitic  nature 
of  a  human  infectious  disease  ;  of  the  disease,  indeed,  of  all 
others  tlic  most  important. 

•  ♦  #  *  * 
"Clear  rules  for  the  warding  oti'  of  i)htliisis  have  not 

been  possible  heretofore.    But  in  the  future  struggle  against 
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the  dreadful  plague  of  the  human  race,  one  will  no 
longer  have  to  contend  with  an  indefinite  something,  but 
with  an  actual  parasite,  whose  life-conditions  are  for  the 
most  part  known,  or  can  easily  be  still  further  investigated. 
That  this  parasitic  organism  only  finds  conditions  suitable 
for  its  existence  in  the  animal  body,  but  cannot,  as  the 
Bacillus  anthracis,  outside  of  it,  exist  under  ordinary 
natural  conditions,  bids  us  hope  for  results  in  battling 
against  tuberculosis.  Above  all,  so  far  as  lies  in  man's 
power,  must  be  closed  those  sources  whence  come  the 
materials  of  infection,  and  of  these  sources  certainly  is  the 
sputum  of  the  already  phthisical.  Sufficient  care  has  not 
heretofore  been  taken  in  the  collection  and  removal  in  an 
injurious  condition  of  such  sputum,  and  there  are  no  great 
difficulties  to  interfere  with  its  proper  disinfection,  by  which 
a  great  part  of  the  infectious  matter  is  rendered  innocuous. 
Certainly  great  care  must  be  bestowed  upon  the  clothes, 
beds,  etc.,  which  have  been  used  in  the  tuberculous. 
***** 

"...  When  the  conviction  that  tuberculosis  is  an 
exquisitely  infectious  disease  has  taken  root  amongst  physi- 
cians, then  will  be  fully  elaborated,  by  means  of  discussion, 
the  most  efficient  means  of  warfare  under  which  to  contend 
with  our  common  enemy." 

It  is  probably  the  air  of  absolute  certainty  with  which 
Koch  lays  down  the  proposition  that  the  bacillus  is  a  pure 
parasite,  that  has  deterred  inquirers  from  examining  into 
this  botanical  question.  The  inference,  as  set  forth,  seems 
to  have  all  the  force  of  a  scientific  law.  Koch  evidently 
considered  it  to  be  the  only  possible  deduction  from  the 
facts.  Hence  the  confident  way  in  which  he  gives  it,  and 
then  proceeds  to  point  out  the  logical  consequences  as 
regards  prevention.     There  is  no  doubt  whatever  implied  in 
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his  words — nothing  to  indicate  that  there  was  a  bare  chance 
even  that  the  bacillus  might  be  an  accidental  parasite.  Its 
pure  parasitism  is  spoken  of  as  though  it  were  matter  of 
positive  proof.  This  tone  of  decision  and  the  general  state 
of  nescience  as  regards  the  pathophytes  explain,  perhaps, 
the  omission  of  the  etiological  world  to  subject  the  matter 
to  searching  inquiry;  for  that  it  was  an  omission,  and  a 
serious  one,  will  be  seen  on  reflection. 

I  demur  to  the  somewhat  authoritatively  pronoufiiced 
dictum  that  it  follows  that  the  bacillus  is  a  pure  parasite 
from  the  one  fact  that  it  could  not  be  got  to  grow  outside 
the  organism,  except  at  blood-heat.  The  inference  is  by 
no  means  an  inevitable  sequence  from  the  fact,  for  the  fact 
does  not  take  in  enough  to  found  such  a  weighty  conclusion 
upon.  It  simply  amounts  to  this — that  the  development- 
process  of  the  bacillus  did  not  occur  at  ordinary  tempera- 
tures during  the  highly  artificial  cultivations  required  in 
Koch's  investigation.  And  one  has  to  suppose,  from  the 
inference  drawn  from  it,  that  this  fact  was  regarded  as 
equivalent  to  proof  that  the  bacillus  cannot  be  cultivated 
at  ordinary  temperatures  under  any  conceivable  artificial 
conditions.  It  would  seem  to  have  been  assumed  that 
because  it  did  not  grow  in  one  series  of  experiments,  it  was 
a  certainty  that  it  would  not  grow  in  any  other  series. 
But,  as  all  possible  combinations  of  soils  and  conditions 
were  not  exhausted  in  Koch's  research,  who  shall  say  that 
some  other  investigator,  or  Koch  himself,  may  not  yet 
succossfully  cultivate  this  bacillus  at  ordinary  temperatures  ? 
Again,  even  if  it  be  granted  that  it  shall  be  found  impos- 
sible within  the  next  ten  or  twenty  j^ears  to  cultivate  the 
Ijacillus  below  blood-heat,  it  would  not  follow  of  necessity 
that  there  might  not  be  an  undiscovered  means  of  growing 
it,  as  any  (me  who  knows  the  history  of  the  common  yeast- 
form   will   readily  apprehend.     Moreover,  if  this  bacillus 
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should  defy  the  efforts  of  man  during  all  time  to  cultivate 
it  below  blood-heat,  he  may  nevertheless  have  been  contri- 
buting, undesignedly,  to  its  growth,  and  it  may  have  been 
growing  luxuriantly  all  round  him,  in  the  flora  of  temperate 
countries. 

Wherefore  I  submit  that  Koch's  premiss  in  this  matter 
does  not  sustain  the  conclusion,  and  that  the  whole  question 
of  the  botanical  position  of  the  tubercle  bacillus  is  an  open 
one. 

Most  pathologists  have  so  long  regarded  the  pathophytes 
as  autonymous  plants  that  they  have  come,  perhaps,  to 
overlook,  or  to  disregard,  the  fact  that  the  question  of  the 
autonymy  of  any  one  of  them  is  still  undetermined,  inas- 
much as  botanists  have  declined,  or  omitted,  hitherto,  to 
enter  upon  the  systematic  study  of  these  forms.  From  the 
first,  botanists  as  a  body  have  contented  themselves  witli 
sneering  at  the  efforts  of  pathologists  to  connect  patho- 
phytic  forms  with  pathological  changes.  It  was  to  no  pur- 
pose that  men  of  repute  showed  conclusively,  after  careful 
investigation,  that  a  certain  specific  form  of  vegetation  was 
a  constant  in  certain  parts  of  the  body  in  a  certain  disease, 
and  that,  inferentially,  it  was  either  the  contagium,  or  the 
contagium-carrier.  Instead  of  going  to  their  assistance, 
mycologists  were  humorous  and  satirical  on  what  they 
considered  to  be  their  apocryphal  discoveries.  They  could 
not  overlook  or  forget  the  many  ridiculous  mistakes  of 
inexperienced  inquirers,  and  could  not,  or  would  not, 
seriously  entertain  the  view  that  the  obscure  forms  met 
with  in  disease,  forms  of  which  they  knew  nothing  and  of 
the  existence  even  of  which  they  expressed  strong  doubts, 
caused  the  disease.  They  would  have  it  that  a  large  section 
of  the  medical  world  was  possessed  with  a  fanciful  and  an 
irrational  theory  as  to  the  injurious  effects  on  the  human 
race  of  vegetable  forms  which  were  probably  imaginary 


12        THE  PKEVEXTIOX  OF  CONSUMPT  ON. 

forms,  or,  if  really  met  with  as  described,  were  accidentally 
present  and  were  perfectly  harmless ;  at  all  events,  there 
was  no  sufficient  proof  of  their  noxiousness.  Language 
very  like  this  is  to  be  found  in  their  works  and  periodicals 
long  after  the  investigations  of  Pasteur,  Obermeier,  and 
Koch ;  and  though  their  tone  of  contempt  and  incredulity 
is  modified  to  some  extent,  yet  even  recently  one  of  the 
greatest  of  mycologists,  in  a  work  of  profound  research  in 
some  branches  of  mycology,  could  not  resist  a  fling  at  the 
imperfect  biological  and  botanical  work  of  the  micro-patho- 
logist. In  short,  botanists  strenuously  resisted  the  views 
of  pathologists  as  long  as  they  decently  could,  and  then 
gave  them  a  reluctant  half-hearted  recognition,  and  from 
first  to  last  have  left  them  to  be  worked  out  without  special 
aid  on  their  parts.  At  all  events,  we  have  not  seen  that 
any  botanist  has  studied  the  life-cycles  of  Pasteur's  microbes, 
of  the  Sj)irillmii  Obenneieri,  of  the  Bacillus  anthracis,  of 
the  B.  tuberculosis,  or  of  any  other  human  pathophyte,  in 
order  to  ascertain  whether  all  or  any  of  these  forms  are 
pure  parasites  or  not;  and  if  not,  to  connect  them  with 
their  parent-forms,  and  to  trace  them  to  their  ordinary 
matrices  in  nature. 

It  is  both  extraordinary  and  unfortunate  that  botanists, 
of  all  men,  should  not  have  had  the  penetration  to  perceive 
that,  underlying  the  mass  of  botanical  and  biological  rubbish 
heaped  up  on  this  subject,  were  potential  germs  of  truth. 
For  there  was  nothing  in  the  view  that  vegetable  parasites 
cause  zymotic  disease  that  was  repugnant  to  what  was 
known  of  parasitism.  It  had  long  been  shown  that  insects 
of  many  kinds  were  attacked  and  killed  by  vegetable 
parasites,  and  that  man  himself  was  attacked  by  unmis- 
takal)]e  forms  of  vegetation — notably  in  his  skin.  AVliat, 
tliercfore,  was  there  so  preposterous  in  the  notion  that 
vegetation   should  invade  the  animal  organism  and  cause 
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internal  disease  ?  The  very  confidence  and  pertinacity  with 
which  the  pathologist  went  on  with  his  inquiry  might  have 
awakened  botanists  to  the  suspicion  that,  after  all,  there 
might  be  something  in  it.  A  widespread  belief,  or  a  rooted 
conviction,  which  has  taken  hold  of  the  minds  of  even  a 
less  educated  class  than  pathologists,  is  not  always  to  be 
despised  by  philosophers;  and  there  could  not  be  a  more 
striking  illustration  of  this  than  one  furnished  by  botany 
itself.  It  was  the  persistence  of  farmers  in  maintaining 
that  the  presence  of  the  barberry  had  something  to  do  with 
rust  in  corn — an  opinion  which  botanists  had  always  scouted 
— that  led  De  Bary  to  investigate  the  matter ;  and  the 
investigation  ended  in  the  well-known  brilliant  discovery 
that  the  (Ecidiuni  forms  were  in  organic  continuity  with 
the  Puccinia  graminis — as  well  as  in  showing  that  the 
farmers  were  right.  So  that,  all  things  considered,  it  must 
always  be  matter  for  regret  that  botanists  failed  to  take  in 
the  whole  position  of  the  pathologist,  and  that,  seeing  how 
Botany  and  Medicine  overlapped,  they  did  not  hold  out 
a  willing  and  a  helping  hand  to  their  fellow- workers. 
Could  they  have  done  this,  the  etiology  of  Infective  Disease 
and  Preventive  Medicine  might  possibly  have  been  advanced 
a  quarter  of  a  century. 

It  will  be  seen  that  pathologists  who  found  specific 
phytic  forms  could  find  no  orthodox  system  to  place  them 
in.  Hallier's  great  Micrococcal  Theory  was  utterly  dis- 
credited. His  unhappy  discovery  of  the  Cholera  fungus  on 
rice ;  his  strange,  and  at  that  time  startling,  views  of  the 
morphoses  of  the  fungi ;  his  faulty  microscopical  observa- 
tions ;  and  his  tendency  to  generalize  on  insufficient  data, 
enabled  botanists  to  tear  his  theory  to  shreds — although 
they  have  had  to  hark  back  somewhat  of  late. 

The  only  systematic  arrangement  of  pathophytes  extant 
that  pathologists  could  turn  to  was  Cohn's,  though  most 
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mycologists  looked  upon  his  family  of  Scliizophytes,  with 
its  division  into  tribes  of  Sphserobacteria,  etc.,  and  its  sub- 
divisions into  genera  and  species,  as  a  mere  classification, 
without  botanical  interest  or  value,  inasmuch  as  the  forms 
are  grouped  without  sufficient  regard  to  their  reproductive, 
as  well  as  vegetative,  characters.  It  was  objected,  with 
much  force,  that  Cohn  did  not  show  (and  it  has  not  yet 
been  shown)  that  the  several  pathophytes  are  each  perfectly 
distinct,  independent,  or  good  species ;  and  that,  therefore, 
his  arrangement  of  them,  based  as  it  is  upon  assumption,  is 
purely  arbitrary,  and  must  be  regarded  simply  as  a  pro- 
visional scheme  which  may  serve,  perhaps,  as  a  convenient 
register  until  a  systematic  arrangement  shall  be  possible  — 
an  arrangement  resting  on  a  knowledge  of  their  morphoses 
and  of  their  normal  terminations  of  development  in  true, 
or  sexually  produced,  spores.  The  life-cycles  of  the  forms 
must  be  made  out  before  they  can  legitimately  be  admitted 
into,  and  assigned  their  proper  place  in,  a  botanical  system. 
In  the  meanwhile,  as  pathologists  could  neither  under- 
take this  gigantic  work  nor  await  its  completion  by  the 
botanists,  but  yet  had  to  place  their  specific  forms  some- 
where, they  mostly  placed  them  in  the  Schizophytre.  It 
was  impossible,  however,  for  micro-pathologists  to  continue 
their  researches  and  cultivations  long  without  sfcttino- 
involved  in  purely  botanical  questions.  The  question 
whether  a  particular  form  was  only  a  f^j'iecific  form,  or 
whether  it  was  a  distinct  species,  was  one  of  these ;  and  in 
Koch's  work  onTraumatic  Infective' Disease  (New  Sydenham 
Society,  1880)  he  discusses  the  subject  of  distinct  species  of 
bacteria,  and  protests  against  the  opinions  of  Nageli  and 
Brefeld,  though,  as  he  admits,  from  the  pathological  side  of 
the  question.  He  tries  to  shako  off  mycological  trammels, 
and,  discarding  all  morphological  considerations,  insists  on 
regarding    bacteria,  etc.,  as   disiitict  s^ycles,  provisionally, 
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when  they  cause  specific  lesions  in  the  body.  And  the 
exigencies  of  the  case  may  perhaps  have  justified  this  mode 
of  determining  a  species  by  its  pathogenic  effects  in  the 
animal  organism,  though  it  is  no  great  wonder  that 
botanists  were  aghast  at  the  creation  of  a  distinct  species 
out  of  a  specific  form  without  knowing  whether  it  was 
merely  a  morphosis-form  or  not,  and  at  the  creation  of  it 
on  pathological  grounds  alone. 

Still,  no  solid  advance  has  been  made  to  this  day. 
Fliigge  and  Zopf  and  Klein  have  of  late  refined  on  Cohn, 
and  the  subdivisions  of  micro-organisms  are  becoming  a 
serious  tax  on  the  memory,  and  singularly  irksome,  because 
the  whole  terminology  must  be  unlearnt  when  a  true 
botanical  system  shall  supersede  the  existing  arrangement. 
There  is  no  help  for  it,  however,  and  micro-pathologists 
must  be  content,  for  the  sake  of  precision,  to  burden  them, 
selves  with  all  the  nomenclature  connected  with  series  after 
series  of  fictitious  genera  and  species. 

We  now  come  to  the  question  whether  the  Bacillus 
tuberculosis  is  or  is  not  a  distinct  species ;  that  is  to  say, 
whether  this  bacillus  is  a  stable  form  into  which  the  spores 
invariably  develop  under  all  conditions,  or  whether,  whilst 
in  the  animal  organism,  it  is  a  morphosis-form,  genetically 
connected  with  other  forms  either  in  or  out  of  the  organism. 
Koch,  as  we  have  seen  in  his  Address,  has  disposed  of  this 
knotty  question  in  words  which  imply  absolute  certainty. 
He  has  authoritatively  determined  that  the  bacillus  is  a 
pure  parasite,  and,  by  implication,  that  it  is  a  distinct 
species.  But  when  we  find  that  the  determination  rests 
solely  on  the  ground  of  the  one  fact — namely,  that  the 
tubercle  bacillus  did  not  grow,  in  his  cultivations,  on  certain 
artificial  soils  under  certain  (not  fully  specified)  conditions, 
below  a  certain  degree  of  temperature,  we  have  to  ask  our- 
selves whether  this  fact  is  able  to  bear  the  strain  put  upon 
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it ;  whether  it  warranted  the  conckision  upon  which  has 
depended  such  grave  consequences.  For  this  conclusion  is 
not  merely  interesting  scientifically.  It  entailed  the  adop- 
tion of  the  practical  methods  for  the  prevention  of  phthisis 
which  Koch  suggested  on  the  strength  of  it ;  and  thus  it 
has  influenced  for  good  or  for  evil  the  sanitary  and  pro- 
phylactic measures,  re  consumption,  of  nearly  the  whole  of 
Continental  Europe.  And  on  the  soundness  or  unsoundness 
of  the  conclusion  yet  hang  innumerable  unsettled  questions 
of  vital  import  to  all  English-speaking  communities.  It  is 
difficult,  indeed,  to  realize  the  far-reaching  results  of  the 
fact  that  Koch  failed  to  cultivate  the  bacillus  below  the 
temperature  of  30°  C 

That  the  soundness  of  Koch's  inference  that  this  bacillus 
is  a  pure  parasite  has  not  been  submitted  to  all  known 
tests — the  more  especially  seeing  that  it  involved  abstruse 
questions  in  botany,  and  was  reached  from  one  fact  ascer- 
tained in  an  investigation  specially  directed  to  patholog}^ — 
is  remarkable.  That  it  should  have  passed  current  as 
sterling  coin  Avithout  ringing,  and  should  have  been 
accepted  with  passive  and  universal  acquiescence,  is 
almost  incomprehensible.  For  Koch  has  been  criticized 
sharply  enough  in  many  things.  He  has  not  been  spared 
on  occasion ;  but  on  this  point,  a  most  vital  one,  and  the 
key  of  his  position  in  regard  to  prevention,  he  has  not 
l)een  touched.  Judgment,  however,  must  not  go  by  default. 
The  whole  case  relating  to  the  parasitism  of  the  bacillus 
has  yet  to  be  licard.  And  there  must  be  an  appeal  in 
foro  scicntice,  Tlic  case  is  that  the  one  fact  brought  for- 
ward by  Koch  (viz.  that  the  bacillus  did  not  grow  in  liis 
cultivation -processes  except  at  blooil-lioat)  is  insufficient 
cither  to  have  warranted  then,  or  to  uphold  now,  the 
inference  he  reached  from  it ;  and  that  the  opposite  con- 
clusion to  tlic  on(!  lie  arrived  at  from  this  datum — namely. 
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that  the  bacillus  is  an  accidental  parasite — may  be  drawn 
from  a  large  body  of  facts.  It  has  to  be  observed  that  in 
the  Lancet  of  March  15,  1884,  is  an  abstract  of  Koch's 
paper  on  the  Etiology  of  Tuberculosis  in  the  Reports  of 
the  Imperial  Board  of  Health  (Berlin),  1884,  in  which 
Koch  repeats  his  view  of  the  pure  parasitism  of  the  bacillus 
— two  years  after  the  first  announcement  of  it. 

Some   of   the    objections    to   Koch's  inference    I    will 
state,   briefly,   at  once;    others   will   be    seen  further   on. 

(1)  After  Koch  succeeded  in  growing  the  bacillus  on  the 
previously  heated,  sterilized,  jelly-like  serum  from  beeves' 
or  sheep's  blood,  placed  in  a  constant  temperature  of  37° 
or  38°  C,  he  did  not,  as  it  would  appear,  make  any  further 
experiments  for  the  express  purpose  of  ascertaining  whether 
the  bacillus  would  grow  at  lower  temperatures  on  the  same 
material  under  different  conditions,  or  on  other  substances 
under  varied  conditions.  He  certainly  says,  "  Other  sub- 
stances having  similar  properties  can  be  used  as  well  as 
stiffened  serum  to  nourish  the  tubercle  bacilli.  For  example, 
a  sort  of  jelly  prepared  with  agar-agar,  which  remains  hard 
at  breeding  temperatures,  and  to  which  some  meat  infusion 
and  peptone  has  been  added.  On  this,  however,  they  do 
not  grow  in  such  characteristic  forms  as  on  blood  serum." 
But  there  is  nothing  to  indicate  that  Koch  tried  to  grow 
the  bacillus  at  lower  temperatures  on  every  conceivable 
soil  under  all  conceivable  combinations  of  conditions. 
Indeed,  it  is  apparent  that  all  the  cultures  in  this  re- 
search had  for  their  primary  object  the  demonstration 
that  the  bacillus  is  the  infective  agent  in  tuberculosis ; 
and  that  the  pure  parasitism  of  the  bacillus  was  of 
secondary  consideration — if  not  an  after-thought  which  it 
was  not  deemed  necessary  to  verify  by  further  experiment. 

(2)  Mention  is  not  made  of  the  degree  of  moisture  in 
the  air  of  the  flasks.     (3)  The  conditions  as  regards  light 
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are  not  referred  to.  (4)  The  vegetative  and  reproductive 
life  of  the  bacillus  was  not  investigated  specially,  but  was 
merely  observed  incidentally.  (5)  The  fact  that  there  were 
many  generations  of  the  bacillus  on  such  a  substance  as  the 
stiffened  jelly  used  in  Koch's  laboratory  suggests  greater 
tenacity  of  life  than  would  be  looked  for  in  a  pure  parasite 
detached  for  months  from  its  host.  (6)  The  creation  of  a 
species  out  of  the  specific  bacillus-form  is  at  least  prema- 
ture. (7)  It  is  an  inference  from  a  large  body  of  facts  that 
the  bacillus  in  the  lungs  generally  dies  out  in  a  certain 
time — within  a  shorter  period  than  that  during  which  it 
has  been  found  to  retain  its  vitality  and  its  infective  power 
on  stiffened  serum — or  else  becomes  encapsuled.  (8)  The 
explanation  of  the  occurrence  of  tuberculosis  generally,  and 
of  phthisis  specially,  by  the  agency  of  the  bacillus-spore  in 
dried  sputum,  is  altogether  insufficient.  (9)  Many  phe- 
nomena connected  with  the  occurrence  of  phthisis  furnish 
strong  presumptive  proof  that  the  bacillus  (or  its  parent- 
form)  "  can  pass  through  its  development-process  in  "  some 
places  "  free  in  nature,"  and  exists  "  under  ordinary  natural 
conditions ;  "  or,  in  other  words,  that  it  is  an  "  accidental," 
and  not  a  "  pure,"  parasite,  and  can  "  originate  "  out  of  "  an 
animal  organism." 

The  objections  to  Koch's  inference  need  not  be  discussed 
here  at  length.  It  is  to  be  regretted  that,  in  electing  to  step 
out  of  his  own  realm  of  pathology,  he  should  not  have  taken 
his  method  and  caution  with  him.  "VMien  he  propounded  to 
himself  the  two  questions,  "  Where  do  the  parasites  origi- 
nate ;  and  how  do  they  gain  entrance  into  the  body  ? "  he 
might  have  tested  what  appeared  to  him  to  be  a  sequence 
by  every  means  knoAvn  to  mycologists,  and  by  such  others 
as  suggested  themselves  to  him,  and  then  have  given  results ; 
or,  if  time  was  pressing,  he  might  logitimatoly  have  put  as 
an  inference  of  his  own  that  which  lie  laid  down  as  a  forced 
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conclusion  or  a  certainty.  However,  passing  over  this  now, 
it  will  be  palpable  to  those  who  reflect  upon  the  subject 
that,  owing  no  doubt  to  the  fact  that  Koch's  cultivations 
were  exclusively  devoted  to  the  pathological  aspect  of  his 
research,  they  were  singularly  few  in  the  matter  of  variety. 
So  far  as  one  may  gather  from  his  Address,  the  soils  he 
employed  were  very  unlike  the  soils,  or  soil,  upon  which  it 
might  be  conceived  the  bacillus  would  grow — if  it  does  grow 
— in  nature  at  ordinary  temperatures.  That  Koch  failed 
to  grow  it,  therefore,  by  his  processes  below  blood-heat, 
though  unprecedented  in  research,  by  no  means  shuts  out 
the  supposition  that  it  might  be  got  to  grow  below  that 
temperature  on  a  more  congenial  soil  placed  under  favouring 
conditions.  For  the  niceness  of  parasitic  forms  as  to  soil  is 
notorious.  It  is  seen  in  each  one  of  them  selecting  or 
affecting  certain,  and  generally  different,  tissues  to  colonize 
on.  Koch's  well-known  instance  of  a  seemingly  capricious 
form  which  distinguishes  between  a  house  and  a  field  mouse 
is  a  curious  case  in  point.  Though  the  explanation  may  lie, 
as  he  suggests,  in  the  difference  he  found  in  the  blood  of  the 
animals,  yet  who  could  have  foreseen  that  so  slight  a  varia- 
tion in  soil  would  have  determined  the  life  or  death  of  the 
parasite  ?  A  micrococcus  shall  be  found  to  flourish  on 
ammonium  lactate,  and  perish  on  ammonium  butyrate ;  but 
we  need  not  multiply  instances  of  a  vegetal  form  taking 
this  food  and  rejecting  that,  when  both  foods  are  seemingly 
alike,  or  closely  allied  in  character.  Yet  the  cases  in  which 
this  apparent  fastidiousness,  or  daintiness,  has  been  brought 
to  light  must  be  few  indeed  as  compared  with  the  number 
of  unknown  and  unsuspected  instances  in  which  the  lower 
forms  are  restricted  or  prohibited  in  their  growth  by  the 
obscure  and  "  erratic  "  laws  of  their  nutrition. 

The  bacillus  of  tubercle   has  been  observed   to  be  as 
choice  as  regards  soil  as  other  parasitic  forms.     Dr.  Watson 
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Cheyne,  in  his  Report  on  the  relation  of  micro-organisms  to 
tuberculosis  {The  Practitioner,  April,  1883),  says  : — "  That 
certain  organs  and  tissues  are  better  soil  than  others  for 
the  growth  of  parasites  is  well  known,  and  can  easily  be 
shown  with  regard  to  tuberculosis ;  the  apices  of  the  lungs 
are  better  soil  than  the  bases,  epithelioid  cells  are  better 
soil  for  the  bacillus  than  granulation  cells  or  cheesy  matter, 
and  so  on.  Now,  it  does  not  necessarily  follow  that  the 
quality  of  the  soil  is  the  same  in  man  and  animals.  •<  In 
cattle  the  bacilli  prefer  the  surfaces  of  the  serous  membranes 
to  an  extent  which  they  only  very  rarely  do  in  man.  In 
man,  again,  the  pia  mater  is  a  common  seat  of  tubercles  in 
acute  tuberculosis ;  in  rabbits  and  guinea-pigs  the  presence 
of  tubercles  in  the  pia  mater  is,  I  believe,  unknown — cer- 
tainly they  have  not  been  found  in  my  experience.  Other 
facts  might  be  mentioned,  but  what  I  have  said  is  sufficient 
evidence  of  the  difference  between  tuberculosis  in  man  and 
rabbits,  dependent  partly  on  the  mode  of  infection,  but 
chiefly  on  difference  in  soil." 

This  account  of  the  bacillus  favours  the  view  that  if 
Koch  had,  by  accident,  hit  off  a  soil  more  nearly  allied  to 
its  (assumed)  natural  soil,  he  might  have  cultivated  it  suc- 
cessfully without  keeping  it  in  a  temperature  of  blood-heat. 
One  of  the  most  favourable  of  soils  for  the  growth  of  vege- 
table parasites  in  animal  organisms  would  appear  to  be  the 
excreta  of  man  and  other  hosts,  but  no  mention  is  made  of 
such  soils  in  Koch's  research.  Of  course,  I  do  not  overlook 
the  fact  that  for  his  purposes  he  required  a  pure  cultivation 
of  the  bacillus.  But  this  very  necessity  for  isolating  a 
form  may  be  the  means  of  depriving  it  of  a  largo  propoi'tion, 
if  not  all,  of  that  kind  of  nourishment  which  is  essential  to 
its  higher  sexual  development ;  and  it  is  not  to  be  over- 
looked that,  as  there  arc  no  pure  cultivations  in  nature,  an 
admixture  of  forms  may  be  necessary  to  the  development 
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of  one  or  more  of  those  present  in  a  fungus-field.  Possibly 
the  tubercle  bacillus  exacts  commensalism  as  a  condition  of 
its  perfect  growth  at  ordinary  temperatures.  At  all  events, 
it  is  quite  conceivable,  if  not  a  warrantable  supposition, 
from  what  is  known,  that  some  forms  which  grow  readily 
enough  on  congenial  soils  at  ordinary  temperatures  would 
linger  or  die  out  on  less  congenial  soils  at  ordinary  tempera- 
tures, though  they  might  grow  on  these  latter  soils  with  the 
stimulus  of  artificial  heat,  even  if  they  failed  to  develop  into 
all  their  pleomorphic  forms. 

Koch's  graphic  account  of  the  mode  of  growth  of  the 
bacilli  is  highly  suggestive  of  a  starveling  vegetation,  just 
succeeding  in  the  struggle  for  existence,  and  requiring  con- 
stant transplantation  as  soon  as  the  little  nourishment  it 
can  extract  from  the  surface  of  the  stifiened  serum  is  ex- 
hausted. He  says  that  "  the  growth  of  these  colonies  "  (of 
bacilli)  "advances  gradually  during  three  or  four  weeks. 
They  grow  larger,  from  smooth  masses  generally  somewhat 
smaller  than  a  millet  seed,  which  lie  loosely  on  the  surface 
of  the  jelly,  but  never  penetrate  into  it  independently,  or 
cause  it  to  become  fluid.  .  .  .  The  growth  of  the  colonies, 
as  mentioned  above,  ended  after  a  few  weeks,  and  further 
increase  does  not  occur,  apparently  because  the  bacilli  are 
deficient  in  all  power  of  independent  motion ;  they  spread 
out  on  the  jelly  surface  merely  by  the  pressure  of  growth, 
and,  consequently,  these  slow-growing  cultures  reach  only 
slight  dimensions.  In  order  to  keep  such  a  culture  pro- 
gressing, some  of  the  bacilli  must,  some  time  after  planting 
— from  ten  to  fourteen  days — be  conveyed  to  new  jelly.  .  .  . 
Then,  as  before,  fresh  scaly  masses  make  their  appearance. 
...  A  sort  of  jelly  prepared  with  agar-agar,"  can  be  used. 
"  On  this,  however,  they  do  not  grow  in  such  characteristic 
forms  as  on  blood  serum." 

Even  on  these  closely  allied  artificial  soils,  therefore, 
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Koch  found  some  differentiation  in  the  development-pro- 
cesses of  the  bacillus  forms — a  modification  in  the  character 
of  the  vegetation — an  indication  of  a  tendency  to  morphose ; 
and,  convenient  and  admirably  designed  for  their  special 
object  as  these  cultures  were,  it  is  yet  patent  that  they 
were  singularly  deficient  from  the  botanical  point  of  view. 
It  may  rationally  be  supposed  that  the  bacilli  wanted  some- 
thing they  did  not  find  on  the  sterilized  and  stiffened  jelly, 
on  which  to  have  luxuriated  and  possibly  to  have  developed 
into  other  forms ;  and  a  deal  of  conscientious  work  has  to 
be  done  before  it  can  be  determined  whether  the  bacillus 
can  or  can  not  grow  in  nature  at  ordinary  temperatures. 

There  may  be  another  explanation  of  the  slow  groAvth 
and  spread  of  the  bacilli    on  serum  than  the  one  given 
by  Koch  that  they  are  "  deficient  in  all  power  of  inde- 
pendent motion,"  and  spread  out  "  merely  by  the  pressure 
of  growth."     Fluid   cultivation   of  the   bacillus   may  not 
advance  the  question  of  pure  or  accidental  parasitism  much, 
but  some  observations  made  by  Dr.  Williams  *  are  signifi- 
cant on  the  question  of  the  independent  motion  of  bacilli  and 
as  to  the  nice  requirements  of  the  forms,  and  are  otherwise 
interesting    biologically.      In   syru}),  Dr.  Williams  found 
that  the  bacilli  diminished  in  forty-eight  hours,  and  gradually 
disappeared.    In  hay  mfusion  they  were  present  for  twenty- 
four   hours,  and  then  disappeared  entirely.      In  distilled 
vjater  there  was  no  growth  or  multiplication.    In  Pasteur's 
solution  they  diminished  at  first,  then  remained  stationary 
for  some  days,  but  "  they  showed  signs  of  increase  on  the 
eighth  day."    In  pork  broth  their  numbers  did  not  increase, 
"  but  rather  declined,  though  they  did  not  totally  disappear 
from  the  solution."      In  a   strong  beef  solution  they  in- 

*  "  ObscrvatioiiB  on  llio  Iiifluenco  of  certain  Cullnro  Fluids  and  Medicinal 
ReagontH  in  the  Growth  and  Dovclopinout  of  tlio  IhiriUn*  tiihcrciihmx."  By 
Dr.  C.  Theodore  Williams.  Vrucvedings  of  iJic  Itoyal  Socitiij,  January  2-1. 
1884. 
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creased  enormously,  both  in  numbers  and  in  length.  "  The 
bacilli  "were  most  abundant  in  the  neighbourhood  of  the 
meat  debris,  round  which  they  swarmed  like  ants  on  sugar. 
.  .  .  About  the  seventh  or  eighth  day  they  were  seen  in- 
creasing by  division,"  (The  Bacterium  termo  and  other 
bacilli  were  also  present).  A  weaker  heef  solution  gave 
similar  but  less  decided  results.  The  marked  preference  of 
the  bacilli  for  beef  solution  over  both  Pasteur's  solution 
and  pork  broth  affords  another  curious  instance  of  the 
difference  these  low  forms  may  find  in  the  nutritive  charac- 
ters of  very  similar  substances  ;  whilst  the  increase  in  length 
and  the  swarming  round  the  debris  not  only  indicate  such 
an  indication  to  change  as  might  lead  the  vegetation,  if 
placed  on  the  most  suitable  soils  under  the  most  favourable 
conditions,  to  develop  into  other  than  bacillus-forms,  but 
also  a  decided  "power  of  independent  motion"  in  the 
bacilli. 

The  conditions  of  moisture  and  light  in  Koch's  culture 
are  not  referred  to.  From  the  hard  scaly  growth  of  the 
bacilli  on  serum  we  may  perhaps  infer  a  rather  dry  heat  in 
the  flasks — a  non-natural  condition  for  the  growth  of  a, 
pure  parasite.  Yet,  as  a  certain  amount  of  moisture  in  the 
incubator  may  be  assumed,  the  question  of  the  intensity  of 
the  chemical  light  admitted  to  the  breeding  surfaces  is  of 
the  greater  importance — of  the  highest  importance,  indeed. 
Solar  radiation  having  a  given  chemical  power  will  be 
injurious  or  destructive  to  most  of  these  low  forms,  whilst 
it  may  be  necessary  to  the  existence  of  a  very  few.  It  will 
be  seen  further  on  that  I  infer  from  numerous  phenomena 
that  the  sun  has  an  inimical  effect  upon  the  bacillus-vege- 
tation. Here  I  would  point  out  that  Messrs.  Downes  and 
Blunt  submitted  infusions  containing  bacteria,  etc.,  to  the 
influence   of  sunlight,  and  gave  the  results  in  two   most 
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interesting  and  suggestive  papers  to  the  Roj^al  Society* 
Professor  Tyndall  at  first  suggested  objections  to  these 
observations,  but  afterwards  substantially  confirmed  them 
in  a  Report  to  the  British  Association.!  It  would  take  us 
too  far  out  of  our  way  to  refer  to  the  research  of  Messrs. 
Downes  and  Blunt  at  length,  but  a  few  quotations  will 
enable  me  to  indicate  the  nature  of  that  portion  of  their 
work  which  specially  applies  to  our  subject.  The  main 
result  of  their  research  was  that  all  bacteria  contained  in 
meat  infusions,  etc.,  were  destroyed  by  a  certain  amount  of 
exposure  to  sunlight,  and  that  the  infusions  were  sterilized. 
They  say,  "It  is  important  to  note,  however,  that  in 
Observation  3,  the  germs  of  a  fungus  had  apparently 
survived  an  amount  of  insolation  which  was  fatal  to  the 
development  of  Bacteria.  .  .  .  We  have  found  that  when 
Bacteria  apj)ear  early  and  in  large  numbers  in  the  solution 
we  have  used,  the  mycelium  of  Penicillium  or  other  micro- 
scopic fungus  is  rarely  seen,  the  Bacteria  apparently  pre- 
occupying the  ground;  when,  however,  the  development 
of  the  Bacteria  is  from  some  cause  retarded  or  prevented, 
we  have  frequently  found  tufts  of  delicate  mycelium  sub- 
merged in  our  experimental  solution,  after  they  have  been 
encased  or  removed  into  diffused  liglit.  .  .  .  AVe  infer, 
accordingly,  that  light  may  retard  or  altogether  prevent  the 
appearance  of  mycelial  fungi,  but  that  its  influence  in  this 
respect  is  slower  and  less  powerful  than  upon  the  Schizo- 
mycetes.  .  .  .  May  we  not  expect  that  laws  similar  to 
those  which  have  manifested  themselves  may  be  in  operation 
throughout   the  vegetable,  and   perhaps   also  the  animal, 

♦  "Researches  on  tlie  Eff(?ct  of  Liglit  upon  Bacteria  and  other  Orgauisms." 
By  Artliur  Downcs,  M.U.,  aud  Thomax  P.  Bluut,  31.  A.,  Oxon.  rroccfdimiK 
of  the  Iloijal  Social u,  1877.  "Ou  tlie  Influence  of  Light  upon  Protophism." 
1878. 

t  *'  On  the  Arrestution  of  Infusorial  Life."  Professor  Tyndall.  Nature, 
Septembor  15,  1881. 
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kingdom  wherever  light  has  direct  access  to  protoplasm  ? 
...  (1)  Light  is  inimical  to,  and  under  favourable  con- 
ditions may  wholly  prevent,  the  development  of  these 
organisms.  ...  (2)  The  fitness  of  the  cultivation-fluid 
is  not  impaired  by  insolation.  .  .'  ,  We  showed  in  our 
former  communication  that  by  increasing  the  density  of 
our  cultivation-liquid  the  development  of  Bacteria  could 
be  proportionably  delayed.  In  this  way  we  have  been 
able  to  accentuate  the  difference  in  the  behaviour  of  the 
solution  under  varying  conditions  of  light.  .  .  .  That  the 
action  is  chiefly  dependent  on  the  blue  and  violet  rays 
is  shown,  etc.  ...  It  happens  that  daring  portions  of 
this  time  we  had  insolated  tubes,  containing  ordinary 
Pasteur's  solution,  with  the  result  that  all  bacterial  de- 
velopment was  prevented  by  a  few  days'  exposure  to  the 
sun.  .  .  .  We  conclude,  therefore,  both  from  analogy  and 
from  direct  experiment,  that  the  observed  action  on  these 
organisms  is  not  dependent  on  light  per  se,  but  that  the 
presence  of  free  oxygen  is  necessary;  light  and  oxygen 
together  accomplishing  what  neither  can  do  alone :  .  .  . 
we  think  that  protoplasm  will  be  found  to  possess  varying 
degrees  of  tolerance  of  excess  or  deficiency  of  this  element " 
(oxygen).  "  To  some  forms  of  life,  if  Pasteur  be  right, 
oxygen  is  injurious  even  when  diluted  as  in  ordinary  air; 
to  others  it  is  hurtful  only  when  oxidation  is  quickened  by 
some  adjuvant  force,  as,  for  example,  by  light.  Finally, 
since  light  here  acts  as  an  oxidizer,  it  is  conceivable  that 
there  may  exist  sluggish  forms  of  protoplasm,  whose 
oxidizing  processes,  and  therefore  general  growth  and 
development,  may  be  favourably  augmented  by  a  modified 
degree  of  light.  We  are  not,  of  our  present  knowledge, 
however,  able  to  point  to  such.  ..." 

These  mutilated  fragments  of  the  valuable  researches 
of  Messrs.  Downes  and  Blunt  will  serve  to  show  the  immense 
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importance  of  light  in  this  connection.  Although  their 
observations  were  confined  to  liquids,  the  results  of  coui'se 
apply,  mutatis  mutandis,  to  low  forms  of  vegetation  on 
solids.  As  we  are  not  told  whether  Koch  took  solar  light 
into  account  in  cultivating  tubercle  bacilli,  either  on  solids 
or  in  liquids,  all  that  need  be  said  here  is  that,  if  he  did 
not,  the  chemical  effects  of  the  sun  may  have  been  one  of 
the  disturbing  elements  which  precluded  the  gi'owth  of  the 
vegetation  in  his  flasks  below  blood-heat. 

The  tenacity  of  the  vegetative  life  of  the  bacillus  outside 
the  animal  organism — in  the  cultivation-processes  of  the 
micro-pathologist — points  significantly  to  the  inference  that 
the  form  may  also  have  a  free  existence  somewhere  in 
nature.  Here  we  find  a  so-called  pure  parasite — an  ansero- 
biotic  form — which,  when  removed  from  its  host,  survives 
under  non-natural  conditions  (on  stiffened  serum),  vegetates 
serobiotically  for  months,  and  yields  generation  after  gene- 
ration without  any  sign  of  diminution  of  vegetative  vitality 
(if  provided  with  food  by  transplanting  it),  or  of  pathogenic 
power,  so  far  as  traumatic  exjDeriments  are  concerned.  Dr. 
Watson  Cheyne  [op.  cit.']  says,  "  The  serum  in  the  tubes 
may  be  allowed  to  dry  up,  as  occurred  in  one  of  my  tubes, 
but  still  the  bacilli  grow  when  transferred  to  fresh  serum, 
and  produce  tuberculosis  when  inoculated  into  an  animal." 
The  fact  that  a  form  of  this  kind,  the  spore-development  of 
which,  as  Koch  states,  "  takes  place  within  the  animal  body, 
and  not  outside  it,"  clings  to  life  in  this  marvellous  way  on 
dried-up  jelly,  and  then  starts  again  into  active  growth 
when  transferred  to  fresh  serum  (without  any  spores  to 
carry  it  on,  be  it  observed,  and  solely  by  vegetative  pro- 
cesses), shows  that  this  parasite  has,  at  all  events,  a  great 
facility  in  ada})ting  itself  to  decidedly  foreign,  and  appa- 
rently adverse,  conditions.  And  although  little  enough  is 
known  of  this  class  of  vegetation,  this  behaviour  of  the 


PURE  PAEASITISM  OF  THE  BACILLUS  TUBEECULOSIS.  27 

bacillus  would  appear  to  stamp  it  as  an  accidental  parasite. 
With  regard  to  sporulation,  by  the  way,  Dr.  Theodore 
Williams,  in  the  paper  before  referred  to,  has  some  observa- 
tions connected  with  the  spore-development  of  the  bacillus 
which  seem  to  clash  with  Koch's  statement  that  the  forma- 
tion of  spores  is  confined  to  the  animal  body.  For  instance, 
in  the  presence  of  horacic  acid,  it  appears  there  was  an 
abundant  increase  of  the  bacillus.  Dr.  Williams  says, 
"  Eods  in  couples,  arranged  at  an  angle  of  45°,  were  common. 
They  were  of  fair  length,  and  contained  many  spores. 
Multiplication  by  division  was  going  on."  Except  the  spores 
were  contained  in  those  bacilli  only  which  were  taken  from 
the  host,  it  is  not  easy  to  reconcile  this  experiment  with 
Koch's  results,  unless  it  be  assumed  that,  although  he  used 
culture-fluids  repeatedly,  he  missed  these  instances  in  which 
the  sporulation  of  the  bacillus  occurs  outside  the  body. 

Direct  evidence  is  furnished  on  all  sides  that  the  para- 
sitism of  the  bacillus  in  the  animal  organism  is  generally  of 
the  feeblest  description  (until  or  unless  it  gets  into  the 
blood  or  lymph  streams) ;  but  strong  presumptive  evidence 
will  be  given  further  on  that  it  perishes  outright,  naturally, 
in  certain  changed  conditions  of  the  host,  in  a  few  weeks, 
even  when  present  in  the  lungs  in  considerable  numbers ; 
or  that  it  becomes  encysted,  or  encapsuled,  in  such  wise  as 
to  be  "  quiescent,"  or  practically  non-parasitic  for  the  time 
being.  It  need  hardly  be  observed  that  if  these  termina- 
tions to  the  vegetative  life  of  the  bacillus  always  occur  in 
the  body,  they  furnish  an  argument  of  some  force  against 
the  assumption  of  its  pure  parasitism. 

As  Koch's  research  connected  with  the  vegetative  life  of 
the  bacillus  was  merely  ancillary  to  the  working  out  of  his 
great  pathological  problem,  I  submit  that  his  observations 
were  too  restricted  to  be  of  material  use  in  determining 
the  large  moot  botanical  question  whether  the  bacillus  is 
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a  distinct  species  (in  the  mycological,  not  pathological, 
sense),  or  only  a  specific  form.  Koch,  indeed,  has  waived, 
or  set  aside,  all  considerations  arising  out  of  pleomorphism 
and  all  doubts  engendered  by  the  recent  upheavals  and 
derangements  of  former  botanical  views  and  doctrines,  and 
has  determined  that  the  bacillus  is  a  distinct,  good,  auto- 
nymous  species.  As  he  is,  apparently,  a  law  unto  himself, 
he  has  pronounced  that  the  life-cycle  of  the  bacillus  ranges 
from  spore  to  bacillus,  and  from  bacillus  to  spore ;  and  that 
it  enters  into  no  other  phase  and  takes  no  other  shape. 
This  authoritative  way  of  disposing  of  the  point  simplifies 
matters  extremely,  but  it  does  not  set  them  at  rest. 

The  Medical  Times  (January  31,  1885),  in  an  article  on 
Bacillary  Phthisis,  observes  :  "  Our  efibrts  must,  then,  be 
directed  to  the  study  of  the  life-history  of  the  bacillus 
itself  We  must  learn  what  it  best  and  least  thrives  upon, 
how  it  is  propagated,  how  it  travels  from  place  to  place, 
from  organ  to  organ,  .  .  .  indeed,  everything  that  concerns 
its  life-history ; "  and  then  announces  that  Professor  Koch 
and  a  school  of  ardent  admirers  '"'are  hard  at  work  in 
Germany  on  these  lines."  I  will  not  hazard  anything  as 
to  the  results  of  this  investigation,  wliich  I  sincerely  trust 
has  been  entered  upon.  There  can  be  no  doubt  about  the 
wisdom  of  the  step ;  and  it  is  to  be  regretted  that  it  could 
not  have  been  taken  long  since — even  before  the  important 
inference  as  to  the  parasitism  of  the  bacillus  was  arrived 
at.  Whatever  may  be  the  outcome  of  future  research  in 
this  direction — whether  it  upsets  or  confirms  Koch's  infer- 
ence— as  the  case  now  stands,  I  say  without  hesitation, 
that  instead  of  its  beino:  a  forced  conclusion  from  his 
premiss  that  the  bacillus  is  a  pure  parasite,  the  only  thing 
that  follows  from  the  premiss  is  that  the  bacillus  diil  not 
grow  below  blood-heat  by  his  modes  of  cultivation. 

The  arguments  which,  perhaps,  are  the  most  cogent  of 
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all  that  can  be  brought  at  the  present  time  against  the 
view  of  pure  parasitism,  are  those  to  be  found  in  the  facts 
connected  with   the  incidence  of  phthisis.     Many  of  the 
phenomena,    however,    undoubtedly    lend    themselves    to 
the   theory   of  pure   parasitism.     They  are   seemingly  in 
perfect  accord  with  the  view  of  an  invariable  transmission 
of  the  bacilli  from  one  animal  organism  to  another.     In 
some  instances,  the  chain  of  evidence  by  which  it  has  been 
shown  how  the  infection  has  gotten  from  the  infector  to 
the  infected  is  apparently  so  strong  that  it  looks  impossible 
to  break  it ;    and  there   is   no   gainsaying   that  in   these 
instances  the  theory  advanced  by  Koch,  which  grafts  easily 
and  naturally  on  the  old  doctrine  of  contagion,  affords,  in 
the  existing   state   of  our  knowledge,  a  rational,  and,  to 
some   minds,  the   only,  interpretation  of  the  phenomena. 
On  the  other  hand,  many  of  the  facts  observed  in  connec- 
tion with  the  occurrence  of  the  disease  are  utterly  irre- 
concileable  with  the  theory.    They  cannot  be  made  to  fit  in 
with  it  by  any  possible  means.     The  explanation  will  not 
explain  them.     Although  there  is  no  question  as  to  their 
bacillary   origin,   yet  these    modes  of    the   occurrence   of 
certain  cases  of  consumption  cannot  be  got  to  accommodate 
themselves  to  the  view  of  pure  parasitism.     And  it  is  this 
defective  accommodation  which  has,  no  doubt,  led  a  section 
of  the  British  school  to   distrust  the  view  :   for  the  old 
canon  still  survives — that   unless   a   theory  will   take  in 
every  fact,  it  is  unsound.     And  large  groups  of  facts  are 
absolutely  repugnant  to  the  view  of  the  transmission  of 
phthisis  from  person  to  person  by  way  of  bacillus-spores. 
The  incidence  of  the  disease  in  certain  instances  is  a  posi- 
tive bar  to  the  supposition  that  contagion  is  concerned  in 
these  occurrences.     In  such  cases  there   is  no  presumable 
mode  of  connecting  the  bacilli  in  the  lungs  of  patients  with 
bacilli  derived  from  other  patients.     The  transmission  of 
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the  forms  from  one  consumptive  to  another  cannot  be 
made  out  so  as  to  show  that  the  forms  from  the  one  have 
been  the  efficient  means  of  infecting  the  other.  The  facts 
and  reasons  for  these  statements,  or  assertions,  will  be  given 
before  the  case  against  pure  parasitism  is  completed. 


THE  VIEW  OF  THE  ACCIDENTAL  PARASITISM 
OF  THE  BACILLUS   TUBERCULOSIS. 

When  Koch,  made  known  his  grand  discovery,  and  it 
became  the  common  property  of  the  etiological  world,  it 
was  of  course  open  to  accept,  or  reject,  his  facts  and  his 
inferences,  either  wholly  or  in  part,  according  to  the  nature 
of  the  evidence  he  produced,  or  according  to  the  weight  of 
the  evidence  in  the  estimation  of  the  different  schools. 
Indeed,  at  the  present  day,  although  most  sections  of  the 
profession  acknowledge  with  acclaim  that  he  has  deter- 
mined the  specific  agency  of  the  bacillus  in  tuberculosis, 
yet  some  sections  differ  widely  from  his  views  on  many 
points  connected  with  the  dissemination  of  tuberculosis. 
And  I  have  ventured,  whilst  accepting  his  facts  with  the 
highest  admiration  for  his  pathological  research,  to  chal- 
lenge his  conclusion  from  his  subordinate  but  yet  important 
botanical  work.  I  cannot  accept  such  a  large  inference, 
even  from  one  so  distinguished,  u]3on  what  would  appear 
to  be  slight  grounds ;  and,  after  giving  the  subject  much 
thought,  I  have  reached  the  opposite  inference  to  his — 
the  one  he  rejected — namely,  that  the  bacillus  is  an  acci- 
dental parasite.  The  issue  will  have  to  be  tried  sooner  or 
later  on  its  abstract  merits. 

If  we  pass  from  the  botanical  side  of  this  question, 
where  so  little  is  really  known,  to  the  clinical  and  other 
aspects  of  it,  we  shall  soon  find  definite  and  cogent  reasons 
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for  concludmo:  that  the  bacillus-veo'etation  grows  some- 
where  free  in  nature,  or  in  or  about  the  habitations  of  man. 
Koch,  electing  rather,  it  would  seem,  to  trust  to "  experi- 
ments designed  by  himself,  and  carried  out  in  his  own 
laboratory,  has  decKned,  or  omitted,  hitherto,  to  go  out 
into  the  wider  field  as  well  and  take  a  larger  survey.  But 
I  conceive  that  the  history  of  phthisis,  carefully  studied, 
enables  the  inquirer  to  lift  the  whole  subject  of  the  cause 
and  prevention  of  the  disease  bodily  out  of  the  slough  into 
which  it  is  fast  settling  by  being  encumbered  with  the 
dead  weight  of  pure  parasitism.  For  there  is  no  use  in 
mincing  matters,  or  shutting  one's  eyes :  the  glory  of  the 
bacillus  is  departing — for  a  space.  The  hopes  at  first  raised 
by  Koch's  words  were  dashed  long  ago,  and  there  are  signs 
of  a  reaction  which  threatens  to  dim  the  lustre  and  diminish 
the  value  of  his  research.  Etiologists  are  beginning  to  ask, 
not  only  whether  a  discovery  which  has  led  to  nothing  is 
worth  much,  but  whether  it  is  a  discover}^  after  all.  One 
learns  from  the  Paris  correspondent  of  the  Lancet  {Lancet, 
December  18,  1886)  that  Professor  Peter  aired  some  curious 
views  in  his  Inaugural  Lecture  at  the  Hopital  Necker. 
"  M.  Peter,"  the  correspondent  says,  "  then  alluded  to 
Virchow's  magnificent  conceptions  in  cellular  pathology, 
.  .  .  and  the  final  overthrow  of  these  views  by  the  dis- 
covery of  the  bacillus.  For  a  time  Koch  was  triumphant, 
but  the  supreme  reign  of  the  bacillus  had  not  been  long. 
It  has  been  shown  that  the  extent  of  the  disease  does  not 
coincide  with  the  quantity  of  the  bacilli,  and  the  partisans 
of  those  micro-organisms  now  say,  '  It  is  not  the  bacillus 
that  makes  the  disease;  it  causes  it  only  indirectly  by  the 
secretion  of  a  ptomaine.'  At  the  present  time  the  whole 
of  pathology  is  dominated  by  pathogeny,  and  this  by  bac- 
teriology. Bacteria  here,  bacteria  there,  bacteria  every- 
where.     Every  day  we  learn  with  stupefaction   tliat  yet 
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another  disease  is  parasitical."  Light  froth  of  this  kind 
may  sully,  but  cannot  permanently  affect,  genuine  work — 
such  as  the  demonstration  of  the  bacillus.  Yet  Professor 
Peter  is  the  exponent  of  a  certain  class  which  is  not  alto- 
gether displeased  either  at  Koch's  discomjfiture,  or  with  the 
failure  of  his  discovery  in  regard  to  protective  measures ; 
and  of  another  larger  class,  which  is  beginning  to  have 
serious  doubts  about  "  bacteriology,"  seeing  that  it  has  not 
led  to  any  appreciable  diminution  of  infective  disease. 
Both  classes  put  together  will  not,  either  by  wit  or  argu- 
ment, stem  the  tide  of  inquiry,  but  we  shall  probably  see 
a  small  wave  of  hostile  opinion  that  may  do  some  mischief 
by  interruption  and  delay. 

The  contention  here  is  that  Koch  is  right  as  to  the 
bacillus-vegetation  being  the  specific  infective  agent  in 
phthisis,  but  wi'ong  as  to  the  nature  of  the  parasite ;  and, 
further,  that  by  regarding  the  bacillus  as  an  accidental,  in 
place  of  a  pure,  parasite,  the  enormous  importance  of  his 
discovery  may  then  be  seen :  for  a  perfect  scheme  for  the 
certain  prevention  of  phthisis  in  civilized  communities 
suggests  itself  Perhaps  the  readiest  way  to  convey  my 
views  will  be  by  the  aid  of  an  assumption.  Let  it  be 
assumed  that  the  bacillus  is  an  accidental  parasite.  Granted 
this  postulate,  we  may,  even  with  present  materials,  con- 
struct an  hypothesis  which  shall  not  only  explain  all  those 
phenomena  in  the  occurrence  of  phthisis  which  have  hitherto 
been  inexplicable,  but  will  show  that  those  phenomena 
which  have  apparently  been  fully  explained  by  contagion 
have  another  and,  as  I  conceive,  a  more  rational  explana- 
tion. So  far  as  I  have  been  able  to  discover,  there  is  not 
a  fact  recorded  in  the  history  of  phthisis,  however  obscure 
or  erratic,  which  is  not  reducible  to  plain  natural  laws  by 
means  of  this  hypothesis.  If,  indeed,  there  be  found  one 
established  fact  that  can  be  shown  to  be  at  variance  with 
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its  fundamental  principles — to  be  destructive  to  any  of  its 
essential  parts — it  will  be  as  fatal  to  this  hypothesis  as 
many  well-observed  facts  are  to  the  view  of  pure  para- 
sitism. 

Should  the  assumption  be  shown  hereafter  to  have  been 
correctly  evolved,  it  will  follow  that  the  occurrence  of  this 
fell  malady  of  consumption  can  be  controlled,  at  will,  in 
most  States.  It  will  be  in  the  power  of  these  States  to 
reduce  or  regulate  the  sum  of  phthisis  in  their  territories 
in  exact  proportion  to  the  means  they  are  disposed  to 
employ ;  and  those  means  do  not  include  any  one  of  the 
harsh  and  even  cruel  measures  that  have  been  taken  in 
some  countries,  or  any  of  those  which  it  has  been  suggested 
should  be  carried  out  in  our  own  country.  The  scientific 
affirmation  of  the  assumption  that  the  bacillus  is  an  acci- 
dental parasite  would  at  once  relieve  hygiene  and  pro- 
phylaxis from  all  uncertainty  as  to  aim.  Empiricism  in 
this  matter,  now  supreme,  would  no  longer  misrule  ;  and 
the  physician,  with  a  clear,  definite  object  before  him,  could 
act  confidently  and  promptly,  and  without  the  haunting- 
suspicion  that  his  careful  and  conscientious  eftbrts  may, 
after  all,  have  been  misdirected.  Whatever  might  be  the 
result  elsewhere,  I  have  a  firm  conviction  that,  if  it  were 
established  by  recognized  competent  authorities  to  the 
satisfaction  of  the  great  bulk  of  the  faculty  that  the  tubercle 
bacillus  grows  outside  the  body  at  ordinary  temperatures, 
the  sum  of  mortality  from  consumption  in  this  country 
would  be  reduced  by  one-half  in  five  years ;  and  that  the 
disease  could,  and  probably  would,  be  rooted  out  in  fifteen 
or  twenty  years.  But  all  this  is  premature  and  purely 
hypothetical. 

In  its  (assumed)  free  existence,  the  tubercle-plant  oithiM- 
grows  on  its  matrix  or  matrices  as  a  bacillus,  and  enters  the 
body  as  a  bacillus,  or  as  the  spore  of  a  bacillus,  and  its 
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whole  cycle  from  spore  to  spore  is  limited  to  the  bacillary 
form ;  or,  as  I  infer,  it  has  a  higher  or  parent-form  outside 
the  body,  the  fruit  of  which,  after  entrance  into  and  incar- 
ceration within  the  body,  may  germinate,  and  will  then 
develop  into  bacilli ;  and  when  these  bacilli  escape,  or  are 
expelled,  their  spores  may  (under  favouring  conditions)  revert 
to  the  parent-form,  though  the  point — of  great  importance 
from  some  aspects — need  not  be  discussed  here.  Nor  is  it 
material  to  the  issue  immediately  before  us  which  of  the 
two  views  of  the  assumed  free  bacillus-vegetation  presented 
is  for  the  time  being  adopted.  The  specific  questions  to  be 
dealt  with  now  are  those  which  Koch  put :  "  Where  do  the 
parasites  originate ;  and  how  do  they  gain  entrance  into 
the  body?" 

The  etiologist  who,  having  formed  the  conception  that 
the  bacillus-vegetation  grows  and  propagates  out  of  the 
body,  should  set  himself  to  answer  these  vital  questions, 
would  naturally  turn  to  the  environments  of  consumptives 
— their  homes  and  occupations.  He  would  look  more 
especially  to  the  surroundings  of  those  classes  which  sufier 
more  from  phthisis  than  other  classes,  with  a  view  to 
discover  the  whereabouts  of  the  matrix  or  matrices  that 
support  the  vegetation  by  the  products  of  which  they 
are  infected.  Where  the  sum  of  the  disease  has  been 
sensibly  reduced  in  a  class,  either  generally  or  locally,  he 
would  try  to  elicit  the  causes  which  have  brought  about 
a  diminution  of  the  vegetation  in  the  vicinity  of  the 
class,  or  have  lessened  the  number  of  the  spores,  or  the 
quantity  of  the  fruit,  which  finds  entrance  into  all  or  some 
members  of  the  class.  He  would  examine  into  the  sources 
of  the  differentiation  through  which  some  of  the  inmates  of 
particular  houses  die  of  consumption,  and  the  other  inmates 
remain  free  from  all  signs  of  tubercle.  He  would  investigate 
with  especial  care   the  history  of  the  families  known  as. 
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"  consumptive  "  and  "  scropliulous."  In  short,  he  would 
have  to  analyze  the  multitudinous  phenomena  connected 
with  consumption,  so  as  to  evolve  suitable  matrices-  for  the 
bacillus-vegetation  in  such  positions  and  under  such  con- 
ditions as  to  account  for  the  occurrence,  and,  in  certain 
cases,  even  for  the  non-occurrence,  of  the  disease.  The 
etiologist  would  call  in  to  his  aid  the  pathology,  the 
symptomatology,  and  the  treatment  of  phthisis.  The  past 
and  present  prophylaxis  would  command  his  attentive  con- 
sideration; for,  though  as  empirical  now  as  it  was  formerly, 
modern  efforts  to  ward  off  the  disease  have  been  far  more 
effective  than  were  the  ancient  measures.  He  would  inquire 
into  exercise,  open  air,  sea-voyages,  health  resorts,  etc.,  etc., 
with  a  view  to  determine  how  much  of  their  efficacy  in 
treatment  is  due  to  purely  tonic  effects,  and  how  much  to 
reduction  in  the  amount  of  the  specific  infection.  In  this 
part  of  his  inquiry  he  would  be  attracted,  no  doubt,  by  the 
importance  attached  by  most  physicians  to  the  subject  of 
light  and  sunshine  in  treatment.  This  thread  runs  through 
the  works  of  all  writers  from  the  earliest  times.  He  would 
know,  having  the  key,  that  the  empiricism  here  is  pregnant 
with  some  law  by  which,  when  it  shall  be  possible  to  educe 
it,  the  growth  of  the  bacillus-vegetation  may  be  governed. 
He  might  be  baffled  for  a  time  in  his  attempts  to  make  out 
precisely  how  the  solar  ray  is  involved  here,  and  then,  when 
he  should  come  to  apprehend  the  actual  nature  of  the  re- 
lations of  the  sun  to  the  bacillus,  lie  would  find  himself 
impeded  in  many  ways  by  the  limited  knowledge  we  have 
of  the  clicmical  ])Ower  of  solar  radiation.  He  would  find  it 
impossible  to  arrive  at  exact  results  here,  because  of  the 
nescience  (unavoidable)  of  physicists  in  this  matter;  and 
he  would  have  to  fall  back  on  his  own  ri'sourcos,  and  get  as 
nearly  as  lie  could  to  correct  approximations.  Many  of 
his  conclusions  are  thrown  into  the  following  proposition. 
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It  is  submitted  : — that  the  bacillus  of  tubercle,  or  its 
parent-form,  exists  in  nature  in  all  known  regions,  except 
those  which  are  covered  with  perpetual  snow,  or  are  at  a 
certain  altitude ;  that  it  occurs  on  the  surface  of  certain 
descriptions  of  organic  matter  under  certain  conditions ; 
that  its  matrices  are  widely  distributed  outside  the  habita- 
tions of  man,  but  that  the  principal  matrices  upon  which  it 
grows  at  the  time  when  it  becomes  the  cause  of  human 
phthisis  are  what  are  commonly  known  as  "dust"  and 
"dirt"  in  dwellings,  and  especially  tlie  organic  matters 
contributed  thereto  by  the  breath  and  exhalations  of  the 
inmates ;  that  these  matrices  adhere  to,  or  are  deposited  on, 
the  walls,  floors,  and  projections,  and  in  the  cracks,  crevices, 
holes,  and  recesses,  and  behind  wainscotting  and  heavy  or 
fixed  pieces  of  furniture,  and  below  the  flooring  boards  of 
rooms,  workshops,  cells,  dormitories,  cellars,  underground 
apartments,  mines,  or  any  confined  space  occupied  by  human 
beings  ;  that  among  the  conditions  required  for  the  growth 
of  the  vegetation  are  a  certain  degree  of  temperature,  a 
certain  quantity  of  moisture,  and  a  certain  amount  of  solar 
light ;  that  these  conditions  concur  in  a  certain  proportion 
of  rooms,  workshops,  etc.,  and  more  favourably  for  the 
growth  of  the  vegetation  at  certain  periods  or  seasons ;  that 
the  spores  or  fruit  of  the  vegetation  are  suspended  in  the 
air  of  the  rooms,  etc.,  as  a  miasm,  or  malaria,  especially  at 
night ;  that  a  certain  proportion  of  the  spores  or  fruit 
inhaled  with  the  breath  may  be  retained  in  the  air-passages 
or  alveoli  of  the  lungs,  though  they  may  not  germinate 
there,  or  become  parasitic,  or  may  not  induce  tuberculosis ; 
that  the  potency  or  infective  power  of  a  local  bacillary 
malaria  is  in  a  ratio  to  the  extent  or  quality  of  the  matrix- 
field,  and  to  the  conditions  favouring  the  vegetation,  or, 
in  other  words,  to  the  number  and  value  of  the  spores  or 
fruit  contained  in  a  given  volume  of  the  air  inspired ;  that 
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frequent  or  long-continued  exposure  of  persons  to  the  malaria 
during  a  certain  period  of  time  may  end  in  the  vegetation 
becoming  parasitic  in  their  lungs,  and  in  such  numbers,  or 
with  such  potency,  as  to  constitute  an  efficient  infection, 
or  to  cause  phthisis ;  that  the  length  of  time  required  for 
efficient  infection  varies,  or  may  vary,  in  different  persons 
apparently  equally  exposed  to  the  same  bacillary  miasm, 
or  to  miasms  of  equal  potency ;  that  the  bacilli,  or  their 
spores,  when  discharged  from  the  host,  wiU  grow,  as  has 
been  shown  experimentally,  outside  the  animal  organism,  on 
the  surface  of  certain  artificial  soils,  at  a  temperature  of 
blood-heat,  and  may  also  grow  under  exceptionally  favouring 
conditions  outside  the  organism,  on  soils  more  nearly  allied 
to  their  natural  matrices,  at  ordinary  temperatures ;  that 
the  bacilli  or  their  spores  contained  in  dry  sputum,  when 
introduced  into  the  blood  or  lymph  streams,  induce  tuber- 
culosis, but  when  inhaled  by  the  breath  as  "  sputum-dust " 
do  not  cause  phthisis ;  and  that  although  in  certain  rare 
contingencies  the  discharges  of  the  phthisical  may  have 
been,  and  may  yet  be,  the  means  of  starting  a  bacillus- 
vegetation  on  a  matrix-field  previously  or  liitherto  unin- 
vaded  by  the  form,  yet,  seeing  the  wide  distribution  of  the 
vegetation  in  the  natural  fiora  and  in  and  about  dwellings, 
etc.,  it  is  in  the  highest  degree  improbable  that  the  phthisical 
invalid  contributes,  or  has  for  many  centuries  contributed, 
directly  or  indirectly,  to  the  general  or  to  any  local  malaria, 
in  the  settled  countries  of  Europe,  sucli  an  amount  of 
bacillus-vegetation  as  to  make,  or  to  have  made,  any 
material  or  appreciable  addition  to  the  sum,  or  to  the  infec- 
tive power,  of  the  local  bacillary  miasms  of  a  country. 

Many  points  of  interest  are  left  out  of  this  proposition, 
but  some  of  tlieni  will  be  taken  up  in  the  course  of  the 
argument.     The  critic  may  find,  too,  that  the  proposition, 
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made  up  as  it  is  of  conclusions  from  numerous  data,  should 
have  come  after  the  facts :  hut,  as  this  would  have  entailed 
much  repetition,  I  have  discarded  method  to  economize 
space.  Before  going  to  the  facts,  a  few  remarks  may  relieve 
some  of  the  subjects  in  the  proposition  of  their  baldness  or 
obscurity. 

It  will  have  been  observed  that  a  distinction  between 
the  bacillus-vegetation  occurring  naturally  in  the  open  and 
that  fostered  on  made  soils  in  dwellings,  is  implied.  From 
the  occurrence  of  tuberculosis  in  cattle,  it  is  an  inference 
that  the  natural  habitats  of  the  vegetation  are  to  be  looked 
for  in  deep  ravines,  shady  forests,  thick  scrub,  etc. ;  and  it 
is  a  further  inference  that  the  bacillus-vegetation  in  the 
bedrooms  of  sparsely  populated  places  is  an  extension  of 
the  bacillus-vegetation  in  the  flora  of  the  district.  I  cannot 
stay  to  produce  the  evidence  now,  but  it  will  appear  further 
on,  and  it  will  then  be  seen,  or  will  suggest  itself,  that  the 
almost  ubiquitous  wandering  spores  or  fruit  of  the  natural 
vegetation  find  their  way  sooner  or  later  into  every  part  of 
a  house,  and  that  it  depends  upon  their  meeting  in  any 
of  the  rooms  with  a  suitable  soil  and  the  favouring  con- 
ditions whether  or  not  they  strike  and  grow  and  cause  a 
local  malaria.  This  view,  it  will  be  borne  in  mind,  does 
not  refer  to  the  bacillus-spores  in  sputum-dust,  which,  it  is 
assumed,  are  not  only  incapable  of  infecting  the  healthy  by 
way  of  the  lungs,  but  very  rarely,  if  ever,  germinate  on  the 
matrices  and  under  the  conditions  met  with  in  habitations. 

Now  as  to  these  conditions.  With  regard  to  temperature, 
it  need  only  be  said  that  whilst  no  heat  which  man  can 
endure  would  seem  to  prevent  the  growth  of  the  vegetation, 
yet  it  is  shut  out  from  very  high  (but  habitable)  regions. 
The  explanation  of  this  may  be  left  for  the  present.  The 
water  necessary  for  the  vegetation  to  flourish  is  contained 
in  moist  or  damp  air.     In  very  dry  countries,  swept  over  by 
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hot  winds,  the  vegetation  is  much  restricted,  but  not  pre- 
cluded. The  one  condition,  however,  which  is  of  paramount 
importance — the  condition  which  transcends  all  others  in 
interest — is  Sunlight.  The  required  condition,  formulated 
in  the  words  "  a  certain  amount  of  solar  light,"  is  vague ; 
but  the  unknown  does  not  admit  of  precision.  Exact 
knowledge  here  is  not  to  be  had,  and  the  inquirer  must 
trust  to  get  fairly  good  results  by  educing  as  best  he  may 
the  laws  by  which  the  bacillus- vegetation  is  governed  by 
the  sun. 

It  is  an  easy  process  to  arrive  at  the  rough  general 
principle  that  this  vegetation  (other  conditions  being  favour- 
able) luxuriates  in  the  dark,  grows  freely  in  deep  shade, 
holds  on,  though  more  and  more  feebly  in  proportion  as  the 
shade  diminishes,  and  perishes  outright  in  bright  sunlight. 
But  this  gives  us  a  most  inadequate  view — a  mere  glimpse 
of  the  subject.  Question  after  question  arises.  What  con- 
stituents of  the  solar  radiation  affect  the  vegetation  ?  Have 
these  constituents  the  same  effect  on  it  in  all  seasons,  at  all 
places,  during  all  hours  of  the  day  ?  To  what  extent  do 
clouds,  fogs,  smoke,  or  other  atmospheric  conditions,  affect 
the  chemical  intensity  of  the  radiation  and  influence  the 
growth  of  the  vegetation  ?  Is  solar  radiation  directly 
inimical  to  the  vegetation  itself;  or  does  it  destroy,  or  simply 
sterilize,  its  matrices  ?  If  the  latter,  for  how  long  ?  These 
and  a  host  of  cognate  questions  press  to  the  front. 

The  observations  of  Messrs.  Downes  and  Blunt,  before 
referred  to,  coupled  with  well-observed  phenomena,  leave 
no  room  for  doubt  that  the  ultra-violet  rays  are  princi- 
pally concerned  in  the  diminution,  proliibition,  and  destruc- 
tion of  the  vegetation;  and  the  probabilities  are  that  these 
rays,  accoi'ding  to  their  degree  of  chemical  intensity  at  a 
particular  time  and  place,  have  the  eflect  of  inducing  such 
changes  in  uninvaded  or  unoccupied  matrices  as  would,  if 
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the  vegetation  spread  to  them,  materially  interfere  with  its 
nutrition  or  altogether  prevent  its  existence  ;  and  also  that 
these  rays  cause  the  more  or  less  speedy  death  of  such  exist- 
ing bacillus-vegetation  as  they  may  impinge  upon.  The 
property  solar  radiation  and  total  daylight  have  of  reducing, 
or  oxidizing,  or  otherwise  destroying  or  sterilizing  the 
matrices  of  the  vegetation  in  human  habitations  make  them 
our  great  allies  in  the  treatment  of  consumption,  and,  as  we 
shall  see,  will  afford  us  a  certain  means  of  its  prevention, 
as  well  as  of  the  prevention  of  a  considerable  amount  of 
tuberculosis.  (Moreover,  the  affiliated  breeding-grounds 
of  some  other  pathogenic  forms  will,  inferentially,  admit  of 
being  controlled  by  chemical  light  scientifically  brought  to 
bear  on  them.  For  the  local  artificially  made  soils  of  many 
of  these  forms  are,  if  not  identical,  ejusdem  generis  with  the 
soil  of  the  bacillus-vegetation :  for  example,  those  of  acute 
rheumatism,  erysipelas,  erythema,  epidemic  pneumonia, 
some  forms  of  puerperal  fever,  many  kinds  of  "  hospitalism," 
etc. ;  but  with  this  short  notice  I  must  dismiss  this  large 
subject.) 

The  practical  bearings  of  this  question  of  solar  radiation, 
which  will  be  brought  out  more  fully  towards  the  conclu- 
sion, will  be  made  evident  enough  here  by  observing  that 
an  inch  or  two  more  or  less  in  the  heio;ht  or  width  of  a 
bedroom  window  may  make  all  the  difference  between  the 
infection  of  an  occupant  with  consumption  and  the  non- 
infection  of  the  occupant.  For  where  a  window  is  large 
enough  to  admit  an  amount  of  sunlight  and  of  daylight  just 
sufficient  to  inhibit  the  vegetation,  a  slight  diminution  from 
any  cause  in  the  number  or  in  the  chemical  value  of  the 
admitted  rays  may,  if  long  continued,  end  in  the  establish- 
ment of  a  local  bacillary  malaria.  Thus  a  tree,  a  blind,  or  a 
shutter,  or  even  a  curtain,  may  become  deadly.  Moreover, 
prolonged  cloudy,  "  muggy,"  or  rainy  weather  will  not  only 
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intercept  light,  but  will  supply  moisture  and  otherwise 
favour  the  germination  of  the  fruit  of  this  vegetation ;  and 
although,  on  the  return  of  sunshine  or  of  sufficient  chemi- 
cal light,  the  local  malaria  may  be  suppressed,  it  may  have 
lasted  long  enough  to  cause  a  fresh  introduction  of  bacillus- 
vegetation  into  the  perhaps  closing  cavities  in  the  lungs  of 
a  consumptive.  So  that  a  man's  life  may  turn  upon  a  few 
square  inches  of  glass  in  his  bedroom  window.  This,  how- 
ever, is  anticipatory — the  facts  have  yet  to  be  produced  ;  and, 
as  all  the  other  parts  of  the  proposition  sufficiently  explain 
themselves,  I  will  pass  on  at  once  to  the  facts  upon  which 
the  whole  proposition  depends. 


HEREDITY. 

If  the  conception  that  the  bacillus  is  an  accidental  parasite 
is  sound,  it  follows  that  every  phenomenon  connected  with 
phthisis  will  square  with  it.  It  matters  not,  therefore,  what 
branch  or  division  of  the  subject,  or  what  class  of  facts,  is 
taken  first,  or  what  order  or  arrangement,  or  whether  any 
order  or  arrangement,  is  observed.  All  the  questions  are  so 
interlaced  and  so  interdependent  that  no  one  question  can 
be  dealt  with  thoroughly  without  leading  up  to  many  others. 
As  this  is  the  case,  and  as  it  is  not  possible  to  examine 
into  every  question  relating  to  phthisis,  I  shall  examine 
what  appear  to  be  the  most  important,  the  most  complex, 
and  the  most  interesting  questions,  and  those  which  will 
most  clearly  bring  out  the  central  view  in  this  specula- 
tive inquiry — accidental  parasitism. 

I  begin  with  Heredity  because  the  subject  bristles  with 
nice  and  knotty  points,  and  furnishes,  moreover,  some  of  the 
strongest  arguments  in  support  of  the  view  of  pure  para- 
sitism of  the  bacillus.  The  view,  indeed,  dovetails  so  per- 
fectly with  the  whole  doctrine  of  contagion,  of  which 
heredity  is  or  was  a  vital  part,  that  the  school  regarded  the 
one  as  the  complement  of  the  other. 

It  would  be  superfluous  to  cite  instances  of  the  recog- 
nized view  that  phthisis  "runs  in  families."  Nor  is  it 
necessary  for  my  purpose  to  produce  any  of  the  voluminous 
evidence  collected  as  to  the  degrees  of  consanguinity  which 
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have  been  found  by  the  authorities  to  entail  more  or  less 
proneness  to  phthisis.     Every  writer  on  consumption  has 
had  to  deal  with  the  subject,  and  every  layman  knows  of 
"  consumptive  "  and  "  scrophulous  "  families.    The  fact  that 
certain  families  have  been  more  subject  to  the  disease  than 
other  families  is  indisputable;  and  the  inference  that  it  was 
transmitted  from  parent  to  offspring  was,  up  to  a  compara- 
tively recent  period,  almost  universally  considered  certain. 
It  was  taught  that  the  taint  was  in  the  blood.     During  the 
last  twenty  years,  however,  the  view  as  to  the  precise  rela- 
tion of  heredity  to  consumption,  if  it  has  not  completely 
changed  front,  has  been  rapidly  turning  round,  and  by  the 
time  of  Koch's  discovery  the  highest  etiological  authorities 
of  the   English   school  had   come  to  the  conclusion  that 
heredity  was  not  a  proximate,  but  a  predisposing,  cause  of 
phthisis.     Some  few  writers  still  held  by  the  ancient  dogma 
of  a  transmitted  taint,  but  the  general  opinion  was  opposed 
to  the  supposition  that  a  virus,  or  sl  contagiuvi  vivifni^or  an 
entity  of  any  kind,  was   concerned   in  entailed  phthisis. 
Nor  has  the  discovery  of  the  bacillus  caused  any  change  or 
modification  of  this  opinion,  but  has  rather  tended  to  con- 
firm the  English  school  in  the  conclusion  that  the  large 
influence  heredity  has  in  determining  an  attack  of  phthisis 
is  due  wholly  to  the  predisposition  to  the  disease  acquired 
,  from,  or  handed  down  by,  the  parent.     The  bulk  of  the 
faculty  in  English-speaking  countries  reject  the  theory  that 
'  the  bacillus-forms  in  the  lungs  of  the  consumptive  are  lineal 
descendants  of  bacillus-forms  in  the  father  or  the  mother. 

On  the  other  hand,  one  section  of  the  Continental  school 
has  been  moved  to  its  centre  by  the  contcin])latic)n  of  the 
bacillus  in  its  relation  to  heredity,  and  finds  in  this  relation 
the  strongest  proof  of  the  contagious  origin  of  phthisis — 
although  Kocli  himself  is  opposed  to  the  view  of  true  heredity. 
It  is  maintained  by  some  that  the  infected  father  or  mother 
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may  transmit  the  bacillus  itself  or  its  spore ;  by  others,  that 
the  bacillus  is  transmitted,  potentially  only,  to  the  progeny ; 
but  both  these  sub-sections  of  the  school  concur  in  the  view 
that  the  bacilli  finally  developed  in  the  lung  of  the  con- 
sumptive progeny  are  in  organic  continuity  with  the  bacilli 
which  existed  in  the  consumptive  father  or  mother.  We 
need  not  wander  far  into  this  botanical,  biological,  and  etio- 
logical maze,  yet,  as  men  of  high  repute  have  accepted  and 
advocated  this  interpretation  of  the  phenomena  connected 
with  heredity,  it  cannot  be  brushed  aside  or  left  behind. 

The  case,  condensed,  is  this.  The  bacillus  of  tubercle  is 
a  pure  parasite  ;  the  microbe  of  syphilis  and  the  bacillus  of 
leprosy  (and  some  other  pathophytes)  are  pure  parasites  : 
syphilis  and  leprosy  (?)  are  hereditary.  The  microbe  of 
syphilis  is  undoubtedly  conveyed  from  father  to  son  in  the 
shape  of  a  fecund  sporule,  or  of  a  potential  cell,  which  may 
develope  into  specific  vegetative  or  reproductive  forms  in 
the  foetus,  or  mature  later  in  the  child,  or  later  still  in  the 
adult.  But  whatever  may  be  the  actual  phase  in  which 
the  vegetation  exists  at  the  period  of  conveyance  or  trans- 
mission, and  whatever  may  be  the  precise  mode  by  which 
it  finds  entrance  into  the  embryo  or  foetus,  it  is  admitted 
that  the  syphilitic  taint  is  substantially  an  inherited  microbe. 
The  bacillus  of  tubercle,  demonstrated  to  be  the  cause  of 
phthisis,  is  shown  to  be  a  pure  parasite  :  the  foetus  in  utero 
has  been  found  to  be  afiected  with  tuberculosis ;  numbers 
of  young  children  die  of  tuberculosis,  and  adolescents  con- 
tract phthisis.  The  parallel,  therefore,  between  phthisis 
and  syphilis  is  exact ;  the  analogy  is  perfect ;  and  the  two 
diseases  are  on  all-fours  as  regards  the  transmission  of  the 
taint.  As  the  microbe  of  syphilis,  so  the  bacillus  of  tubercle, 
goes  from  generation  to  generation.  This  chain,  strong  as 
it  has  been  made  to  look,  will  not,  however,  bear  much 
strain. 
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AJthough,  superficially,  the  two  forms  may  here  seem  to 
be  on  an  equal  parasitic  footing,  yet  a  little  reflection  upon 
the  manifestations  of  the  disease  each  causes  will  serve  to 
show  that  there  can  be  but  very  little  in  common  between 
the  vegetative  or  reproductive  life  of  a  parasite  which 
fastens  on  at  once,  and  enters  the  blood  and  clings  so  tena- 
ciously to  its  host  that  it  rarely  dies  out  of  itself,  and  is 
with  the  utmost  difficulty  dislodged  or  destroyed  by  any 
known  agents,  and  the  vegetative  and  reproductive  life 
of  a  parasite  so  weak  that  it  may  take  years  to  effect  a 
lodgment  in  the  organism,  and,  when  established,  is  gene- 
rally incapable  of  making  its  way  into  the  fluids  of  the 
body,  and  perishes  in  a  few  weeks  hj  self-limitation,  or 
permits  itself  to  be  encapsuled  and  rendered  innocuous. 
There  is  obviously  a  wide  difference  between  these  two 
forms  of  vegetation — a  diflference  which  points  to  the  sup- 
position that  the  microbe  of  syphilis  may  be  a  gamogenetic 
form,  and  the  bacillus  of  tubercle  an  agamoscenetic  form. 
This  may  determine  their  relative  powers  of  continuance 
in  the  host.  But  without  speculating  on  the  sexual  or 
asexual  generations  of  these  parasites,  in  which  we  might 
easily  go  wrong,  let  us  examine  the  other  data  for  the 
parallel  drawn  between  syphilis  and  phthisis,  where  we 
cannot  go  far  astray. 

So  rarely  has  the  foetus  of  any  animal,  and  still  more 
rarely  the  human  foetus,  been  found  tuberculous,  that  it  is 
an  inference  that  it  never  is  tuberculous,  unless  there  is 
general  tuberculosis,  or  local  tuberculosis  of  the  genito- 
urinary organs,  of  one  or  otlicr  ])arent.  How,  then,  can  it 
rationally  be  assumed  that  phthisical  parents,  or  parents 
of  phthi.sical  antecedents,  into  whose  blood  or  lymph  bacilli 
from  the  hing  had  not  escajicd  up  to  the  time  of  the  birth 
of  their  last  child,  had  nevertheless  transmitted  bacilli  to 
some  of  their  children  ?    And  licrein  lies  a  radical  difference 
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between  the  cases  of  syphilis  and  phthisis.  In  syphilis,  the 
microbe  is  in  the  blood  from  the  beginning  to  the  end  of 
its  parasitism  ;  in  phthisis,  the  irruption  of  the  bacillus  into 
the  blood  is  the  first  scene  of  the  last  short  act  in  its  career 
as  a  parasite  in  the  one  host.  Hereditary  syphilis,  there- 
fore, in  addition  to  its  being  clearly  established,  may  be 
readily  apprehended  ;  but  hereditary  phthisis,  in  the  sense 
implied,  would  appear  to  be  a  physical  impossibility.* 
Unless  there  be  some  occult  mode  by  which  a  parasitic 
vegetation  living  outside  the  circulating  fluids  of  its  animal 
host  is  enabled  to  transmit  its  specific  germens  through 
the  walls  of  vessels  into  the  circulation  in  such  wise  that 
the  foetus  shall  be  infected  without  the  blood  of  the  host 
being  contaminated,  it  is  inconceivable  how  the  bacilli  con- 
tained in  and  confined  to  the  lungs  of  phthisical  parents  can 
be  transmitted  to  their  children ;  or  how  the  bacilli  thus 
transmitted,  after  a  latent  period  of  fifteen  or  twenty  years 
in  some  unknown  part  of  the  organism,  should  then  leave 
the  organism  and  re-enter  it  by  way  of  the  air-passages 
and  commence  active  parasitic  life  in  the  alveoli  of  the 
lungs.  And  by  how  much  more  is  it  inconceivable  that 
parents,  both  of  whom  have  come  of  a  "  consumptive  stock," 
but  have  lived  and  died  at  a  ripe  age  without  having  ex- 
hibited a  trace  of  tuberculosis,  should  nevertheless  have 
communicated  the  bacilli  of  tubercle  to  their  children  ? 

With  the  English  school,  however,  heredity  has  fallen 
from  its  high  estate  as  a  proximate  cause  down  to  the  sub- 
ordinate position  of  a  predisposing  cause  of  phthisis.  Yet 
even  in  this  position  the  influence  assigned  to  it  is  some- 
what   obscurely    manifested   and,    as    I   conceive,   greatly 

*  I  do  not  overlook  the  experiments  of  MM.  Landouzy  and  Martin  (Revue 
de  Me'decine,  December,  1883),  undertaken  to  show  the  transmission  of  the 
bacillus  from  the  guinea-pig  to  its  foetus.  But  even  if  their  results  were 
confirmed,  their  cased  of  congenital  tuberculosis  were  induced  traumatica] ly, 
whereas  I  refer  to  ordinary  phthisis  beginning  in  the  lung. 
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over-estimated.  Or  rather,  it  would  seem  that  a  miscon- 
ception exists  as  to  the  nature  of  the  relations  between 
consanguinity  and  consumption  ;  for,  although  it  is  obvious 
enough  that  consumption  attends  upon  particular  families 
through  successive  generations,  it  does  not  follow  that  the 
occurrence  of  the  disease  is  a  consequence  of  blood-relation- 
ship. The  tie  of  blood  has  always  been  looked  upon  as  a 
factor  of  greater  or  less  importance  among  the  causes  of 
consumption,  but  is  not  the  environment  of  the  members  of 
a  family  occupying  the  same  house  for  generations  more 
concerned  than  kindred  in  the  implication  of  the  family  ? 
Has  heredity  in  any  shape,  or  has  locality,  determined  the 
incidence  of  phthisis  in  these  families  ?  Has  not  the  family 
house  been  tainted  instead  of  the  family  blood  ? 

From  data  which  will  be  given,  I  conclude  that  the 
share  hereditary  tendency,  or  predisposition,  or  "  soil,"  has 
had  in  the  whole  mortality  from  consumption  has  been 
exceedingly  limited — fractional,  indeed.  For  it  is  almost 
an  inferential  certainty  from  the  facts  that  any  one  of 
these  so-called  "  consumptive  families  "  could  at  any  time 
have  broken  (what  has  appeared  to  be)  the  entail  of  earl}'- 
death  to  many  of  them,  by  simply  removing  from  the 
family  house  to  a  house  free  from  a  local  bacillary  malaria 
in  all  the  bedrooms  ;  or  even  by  abandoning  the  malarious 
bedrooms  in  the  old  family  house  ;  and,  conversely,  that  a 
family  in  which  consumption  has  been  unknown,  by  taking 
a  house  left  by  a  "  consumptive  family,"  and  occupying  the 
same  rooms  in  it  under  the  same  or  essentially  similar 
conditions  to  those  obtaining  when  they  were  occu])ied  by 
the  "  consumptive  family,"  would  become  converted  into  a 
"  consumptive  family  "  in  duo  process  of  time ;  and  chance 
would  determine  which  of  the  new  occupants  of  the  house 
would  bo  the  first  to  be  efficiently  infected  in  its  malarious 
bedrooms.     In  fine,  the  view  here  taken  of  the  immense 
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effect  a  quasi-hereditary  influence  has  unquestionably  Had 
in  swelling  the  sum  of  phthisis  in  a  country,  is  that  it  has 
been  due  to  topographical  and  sociological,  and  not  to 
physiological  or  pathological,  causes. 

To  get  at  this  view  requires  that  large  bodies  of  facts 
should  be  brought  together  and  placed  in  certain  lights. 
The  difficulty  is  in  the  selection  of  the  facts ;  for  it  may 
safely  be  said  that  there  is  not  a  phenomenon  of  etiological 
interest  connected  with  the  occurrence  of  phthisis  that 
does  not  bear  in  some  way  upon  this  point,  and  upon  all 
points,  in  heredity.  Heredity  is  thus  brought  into  touch 
with  every  question  in  this  study.  The  first  series  of  facts 
that  press  to  the  front,  however,  are  those  which  go  directly 
to  establish  the  accidental  parasitism  of  the  bacillus,  for  it 
is  obviously  a  necessity  of  the  position  to  show  that  the 
bacillus-vegetation  grows  outside  the  animal  body  below 
blood-heat.  Upon  the  soundness  of  this  inference  depends 
the  question  as  to  the  infection  of  the  family  house.  Where- 
fore I  shall  leave  my  immediate  subject  for  the  present, 
in  order  to  examine  some  of  the  phenomena  that  lead  to 
the  conclusion  that  ordinary  phthisis  is  invariably  caused 
by  a  LOCAL  Bacillary  Malaria. 

A  local  bacillary  malaria  may,  theoretically,  be  of  two 
kinds  :  one  in  which  the  malaria  derives  the  bacilli  or 
their  spores  from  phthisical  patients  or  from  tuberculous 
animals,  and  from  no  other  sources ;  the  other  in  which  the 
malaria  derives  the  bacilli  or  their  spores,  or  the  parent- 
forms  of  the  bacilli  and  their  spores  or  other  fruit,  from 
matrices  external  to  the  body.  The  first  of  these  theo- 
retical forms  of  malaria  holds  the  bacilli  and  their  spores 
from  the  breath,  but  principally  from  the  sputa,  of  phthisical 
patients ;  and  this  mode  of  disseminating  phthisis  by  way 
of  the  air,  thorgh  it  is  not  called  a  malaria,  is  the  one 
which  takes  the  foremost  place  in  the  views  of  Koch  and 
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the  pure  contagionists,  and  may  be  shortly  described  as 
the  "  sputum-dust "  theory.  It  is  palpable  that  a  malaria 
dependent  on  sputum-dust  must  be  short-lived,  and  will 
disappear  from  a  locality  when  the  sputum-dust  is  ex- 
hausted and  dispersed.  The  second  of  these  theoretical 
forms  of  malaria  is  set  forth  in  the  Proposition,  and  is  put 
before  etiologists,  as  I  believe,  for  the  first  time — that  is, 
in  its  entirety.  There  is  nothing  novel  in  the  view  that 
phhtisis  is  caused  by  a  malaria.  Far  back — in  the  pre- 
bacillus  period — all  writers  set  down  a  "vitiated  atmo- 
sphere," which  of  course  is  a  malaria,  as  one  amongst  the 
most  certain  causes  of  consumption ;  and  since  Koch's 
discovery,  the  non-contagionists  have  more  or  less  relied 
upon  a  malaria  in  support  of  their  argument  against  con- 
tagion. My  attempt,  therefore,  to  give  a  concrete  form 
to  this  bacillary  malaria;  to  trace  it  to  its  natural  origin 
in  the  flora  of  a  country ;  to  track  it  thence  to  its  artificial 
sources  in  the  habitations  of  the  region  ;  and  to  show  what 
these  artificial  sources  are,  how  they  are  formed,  in  what 
parts  of  habitations  they  are  to  be  found,  and  by  what 
conditions  their  ])resence  there  is  determined,  is,  practically, 
merely  an  amplification  or  extension  of  long-enunciated 
doctrine.  The  only  substantial  addition  made  is  in  the 
view  of  the  accidental  parasitism  of  the  bacillus,  which  fits 
in  with  the  view  of  a  local  malaria  precisely.  In  point  of 
fact,  I  claim  the  long-existing  belief  and  the  more  modern 
arguments  in  favour  of  a  malarial  cause  of  phthisis  as 
strong  presumptive  evidence  of  the  soundness  of  the  assump- 
tion of  accidental  ])arasitism.  Every  phenomenon  cited  and 
every  inference  drawn  tending  to  show  the  existence  of  a 
bacillary  malaria,  weakens  by  so  nnich,  in  }n'0])orti(>n  to  its 
value,  the  view  that  the  bacillus  cannot  develope  outside 
the  body,  and  tells  in  like  proportion  for  the  antagonistic 
view.     Consequently,   an    immense   body    of  facts   and    a 
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vast  amount  of  solid  argument  are  ready  to  hand  for 
appropriation. 

One  of  the  best  collection  of  facts  handled  in  the  most 
masterly  way  to  show  that  phthisis  must,  inferentially, 
be  caused  by  a  local  malaria,  is  to  be  found  in  the  LwmUian 
Lectures,  "  On  the  Etiology  of  Phthisis,"  delivered  in  1884, 
by  Dr.  Andrew  (Lancet,  1884,  pp.  693,  785,  833).  We 
have  drawn  largely  upon  this  fund,  and  may  say  that  the 
reader  who  would  fairly  grasp  the  view  of  a  bacillary 
malaria  must  possess  himself  of  the  facts  brought  forward 
by  Dr.  Andrew,  and,  more  especially,  should  examine  the 
lucid,  powerful,  and  conclusive  argument  founded  on  them 
— an  argument  which  upsets  contagion,  and  leaves  a 
malaria  as  the  one  cause  of  phthisis.  I  venture  to  take 
his  facts  in  gloho,  and  the  greater  portion  of  his  argument 
against  contagion,  and  shall  refer  to  him  at  some  length, 
to  support  the  contention  as  to  parasitism  and  all  that  it 
entails. 

Dr.  Andrew  deals  with  the  views  of  Dr.  Budd,  and 
quotes  him ;  and,  as  it  is  as  well  to  bear  in  mind  the  line 
taken  by  the  pronounced  contagionist,  the  quotation  is 
reproduced  in  part : — " '  Among  the  data  relating  to  geo- 
graphical distribution  the  following  striking  facts  may  be 
mentioned  : — 1.  When  the  South  Sea  Islands  were  first  dis- 
covered phthisis  did  not  exist  there.  Since  the  aborigines  have 
come  into  intimate  contact  with  Europeans  the  disease  has 
not  only  made  its  appearance  among  them,  but  has  become  so 
widespread  as  to  threaten  their  extermination.  The  contrast 
between  original  entire  immunity  and  present  extreme 
fatality  is  very  striking,  and  can  only  be  rationally  ex- 
plained by  the  interpretation  of  a  new  and  specific  morbific 
germ.  Try  every  other  supposition  and  the  eflTects  are 
inexplicable;  make  this  one  supposition  and  they  are  at 
once  explained.  .  .  .'  "  Dr.  Andrew  has  sufficiently  answered 
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this  view  and  the  other  views  of  Dr.  Budd.  The  evidence 
he  has  put  together  completely  rebuts  Dr.  Budd's  case; 
but  it  may  be  remarked  that  a  knowledge  of  accidental 
parasitism  and  of  the  chemical  effects  of  light  on  the  bacillus- 
vegetation  would  have  simplified  matters.  For  the  phe- 
nomena of  the  occurrence  of  phthisis  amongst  all  the 
different  races  referred  to  by  Dr.  Andrew  will  be  perfectly 
apprehended  by  the  view  of  an  artificially  created  bacillary 
malaria  in  the  dwelling-places  of  natives  of  all  parts  of  the 
world — a  local  malaria,  the  existence,  extent,  and  potency 
of  which  are  dependent  on  several  conditions,  but  are  very 
largely  governed  by  chemical  light.  For  instance,  Dr. 
Rush's  graphic  summary,  quoted  in  the  Lecture,  of  the 
incidence  of  consumption  in  North  America  may,  with  the 
key,  be  interpreted  without  the  necessity  for  assuming  the 
agency  of  hereditary  tendency  in  the  persons  infected. 
The  conditions  indicated  by  Dr.  Rush  point  clearly  to  their 
having  been  implicated  through  a  local  bacillary  malaria 
engendered  in  the  shade.  Again,  the  singular  immunity  of 
the  negro  race  in  one  place  and  its  marked  susceptibility  at 
another,  alluded  to  by  Dr.  Andrew,  is  seen  to  depend  on 
their  huts  or  lodgments ;  and  although  it  might  not  be 
possible  for  the  distant  etiologist  to  lay  his  finger  on  the 
precise  cause  of  the  differentiation  in  all  cases,  the  barracks 
of  the  West  Indian  soldiers  stationed  on  the  Gold  Coast  fix 
it  plainly  in  their  case  ;  for  the  dormitories  in  barracks  are 
always  indicated  when  soldiers  of  any  nation  suffer  from 
l)hthisis.  With  regard  to  the  consumption  among  the 
Melanosians,  its  cause  is  glaring.  In  the  training  establish- 
ment on  Norfolk  Island,  where,  Dr.  Andrew  mentions,  about 
a  hundred  and  fifty  young  natives  stay  for  one  or  two  years 
to  qualify  as  teachers,  these  youths  abandon  their  own  native 
di'<;sH,  or  undress  I'ather,  and  take  to  Kiiro])oan  or  some 
kin<l  of  clothing;  and  this  involves  the  discontinuance  of 
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the  ancient  custom  of  besmearing  themselves  with  cocoa-nut 
or  other  oil  (inferentially  a  potent  bacillicide  :  see  Occu- 
pation) ;  but,  what  is  of  more  importance,  their  studies  keep' 
them  confined  to  the  schoolroom,  probably  a  church  or 
chapel  as  well,  and  most  of  such  buildings  in  these  latitudes 
are  kept  as  cool  as  possible,  by  thick  thatch  and  by  ex- 
cluding the  sun.  Here  would  rapidly  be  got  together  all 
the  conditions  for  starting  a  local  malaria — dirt,  dust,  re- 
breathed  air,  exhalations,  warmth  and  moisture,  dull  diffused 
light,  and  the  almost  omnipresent  bacillus-vegetation.  These 
conditions  are,  inferentially,  the  cause  of  the  consumption 
which  waits  on  all  missions  in  the  South  Sea  Islands,  and 
seizes  upon  missionaries  and  their  families  as  well  as  upon 
their  converts.  (It  will  not  be  overlooked  that  it  has  been 
inferred  by  some  physicists  that  the  chemical  intensity  of 
total  daylight  is  less  for  the  same  hour  (before  or  after  noon) 
of  the  same  day  in  low  than  in  high  latitudes — a  matter  of 
the  greatest  moment  in  this  connection,  inasmuch  as  it  may 
determine  the  formation,  and  the  rapidity  of  the  formation, 
of  the  malaria.  The  inference,  however,  has  been  chal- 
lenged.) The  enormous  death-rate  from  phthisis  at  Moose, 
mentioned  by  Dr.  Andrew,  may  also  be  explained  by  the 
establishment  of  a  local  bacillary  malaria  in  the  dark, 
closely  confined,  and  heated  sleeping-rooms.  The  Norwegian 
cases  are  on  all-fours.  The  immunity  of  Koros  is  no  doubt 
correctly  ascribed  by  Dr.  Andrew  to  the  copper-smelting. 
(See  Occupation.) 

2.  Some  interesting  facts  are  given  relating  to  Dampness 
of  Soil.  They  are  all  significant  as  to  a  local  bacillary 
malaria.  Dr.  Bowditch's  conclusion  "that  there  are  some 
spots  which  have  very  little  of  that  scourge  of  the  human 
race,  while  in  other  places,  and  even  in  particular  houses, 
it  prevails  to  a  frightful  degree ;  and,  moreover,  that  these 
spots  may  be  perhaps  within  a  very  shoi't  distance  of  each 
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other,"  is  luminous  on  the  point.  As  regards  Dr.  Buchanan's 
Table  showing  the  results  of  improvements  in  English 
towns,  I  have  to  confess,  with  Dr.  Andrew,  my  inability  to 
understand  fully,  with  our  present  lights,  why,  with  "  some 
drying"  the  mortality  from  phthisis  increased  nineteen  per 
cent,  at  Ashby,  unless  it  be  that  rooms  too  damp  to  sleep  in 
before  were  used  as  bedrooms  after  the  "  drying ; "  in  which 
case  it  would  depend  upon  the  aspect  of  the  bedrooms,  and 
the  presence  or  absence  in  them  of  the  other  required  con- 
ditions, whether  they  would  be  subject  to  a  local  bacillary 
malaria. 

It  is,  however,  not  to  be  lost  sight  of  that  other  low 
forms  as  well  as  the  bacillus-forms  invade  rooms,  and, 
finding  the  conditions  favourable  to  their  vigorous  growth, 
take  possession  of  the  soil  to  the  exclusion  of  the  bacillus- 
vegetation.  As  Dr.  Maclagan  has  contended,  it  is  an 
inferential  certainty  that  acute  rheumatism  is  caused  by  a 
specific  form  of  vegetation.  No  doubt  the  disease  is  in 
many  instances  brought  on  by  exposure  to  a  natural  miasm 
holding  the  specific  forms  growing  in  the  flora  of  a  district ; 
but  in  a  large  proportion  of  cases  there  is  no  history  of  any 
such  exposure.  The  patients  have  not  remained  for  hours 
in  wet  clothing,  in  damp,  cold,  marshy  places,  boating,  or 
shooting,  or  fishing,  or  what  not,  either  b}^  night  or  by  day  ; 
but  they  have  been  attacked  whilst  following  their  usual 
occupations  in  towns  or  cities.  In  such  cases  it  is  a  sup- 
position that  the  disease  has  been  caused  by  an  artificial 
miasm,  created  under  somewhat  similar  conditions  to  those 
assumed  to  be  required  for  the  establishment  of  a  bacillary 
malaria  in  bedrooms.  The  same  soil  will  presumably  suit 
both  forms,  but  the  rheumatic  fever  forms  require,  inferen- 
tially,  much  more  moisture  than  the  consumption  forms. 
Assuming  the  damp  liouscs  of  Ashby  before  drainage  to 
have  been  overrun  by  the  rheumatic  fever  forms,  or  by 
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other,  perhaps  innocuous,  forms,  also  requiring  mueli  mois- 
ture, then  after  drainage  these  water-requiring  forms  would 
have  been  at  once  enfeebled  and  would  soon  have  been 
ousted  by  the  tubercle  bacillus  and  other  formSo  This  view 
may  help  to  explain  the  phenomena  at  Ashby,  and  to  throw 
some  light,  by  reflection,  on  the  supposed  heredity  of  acute 
rheumatism.  This  disease,  indeed,  and  ague,  stand  much 
upon  the  same  footing  in  respect  to  their  local  miasms  as 
consumption  stands  to  its  local  miasm. 

3.  "Altitude  and  dampness,"  Dr.  Andrew  observes, 
"have  undoubtedly  influence,  the  first  in  preventing,  the 
second  in  developing,  phthisis,  and  in  both  the  facts 
indicate  that  there  is  a  something,  in  large  raeasvure 
independent  alike  of  the  constitution  and  social  habits  of 
the  populations  subject  to  it,  but  without  which  phthisis 
cannot  exist.  It  is  certainly  improbable  that  altitude  acts 
only  by  producing,  sooner  or  later,  a  race  of  men  which  is 
proof,  or  all  but  proof,  against  certain  morbific  conditions. 
For,  on  the  one  hand,  natives  of  the  hills  readily  contract 
phthisis  in  the  lowlands ;  and,  on  the  other  hand,  the  low- 
landers  recover  when  removed  to  the  hills.  The  anti- 
phthisical  constitution,  if  it  be  in  any  way  due  to  altitude, 
m^ust  be  a  very  temporary  afair,  easily  acquired  and 
easily  lost.  ...  It  is  surely  reasonable  to  suggest  that  the 
cause  of  this  immunity  is  to  be  found  in  the  supposition 
that  some  external  agent,  essential  for  the  development  of 
phthisis,  is  here  inert  or  absent.  In  the  case  of  soil-damp- 
ness, the  probability  of  the  existence  of  some  such  agent  is 
even  greater.  .  .  .  Surely  here  too,  as  in  the  case  of 
'altitude,'  a  reasonable,  perhaps  the  best,  explanation  of 
the  facts  is  that  phthisis  is  produced  by  som,e  external  agent, 
but  not  yet  spread  in  the  ordinary  course  of  things  by 
direct  contagion." 

In  the  foregoing  words  Dr.  Andrew  foreshadows,  if  he 
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does  not  actually  indicate,  the  view  of  accidental  para- 
sitism; and,  moreover,  he  comes  very  near  detectmg  the 
fallacy  in  the  doctrine  of  hereditary  predispositfon.  He 
had  but  to  push  his  argument  on  the  phthisical  and  anti- 
phthisical  constitution  a  step  further.  It  is  plain  that  on 
the  chance  presence  or  absence  of  the  bacillus-vegetation 
will  depend  whether  a  man  shall  have  one  or  the  other 
form  of  constitution;  or  whether,  indeed,  he  shall  not  have, 
at  different,  though  not  very  remote,  periods  of  his  life, 
both  forms  of  constitution,  seeing  that  either  is  so  "  easily 
acquired  and  easily  lost."  Dr.  Andrew  lets  us  see  that  he 
perceives  clearly  that  the  anti-phthisical  constitution  of  the 
highlander  and  the  phthisical  constitution  of  the  lowlander 
are  pure  illusions,  and  that  "  some  external  agent "  deter- 
mines whether  the  highlander  or  lowlander  shall  contract 
phthisis  or  not.  If  the  protection  thrown  over  the  one  and 
the  susceptivity  of  the  other  are  imaginary  constitutional 
peculiarities — mere  conceptions  of  the  etiologist — then,  to 
bring  the  matter  nearer  home,  what  difference  should  we 
expect  to  find  in  the  constitutions  of  members  of  a  "  con- 
sumptive family "  and  of  a  non-consumptive  family  in 
England  ?  Or,  to  press  the  question  closer  still,  what  con- 
stitutes the  line  of  demarcation  between  the  constitutions 
of  the  infected  and  the  non-infected  members  of  a  "con- 
sumptive family  ? "  Is  it  not  patent  that  the  highest  t5'pe 
of  anti-phthisical  constitution  shall  succumb  to  phthisis  if 
laid  hold  of  by  the  bacillus  ?  and  that  the  descendant  of 
many  generations  of  consunq^tives,  with  consumptive 
collaterals  in  each  generation,  cannot  by  any  possibility 
become  the  subject  of  consumption  if  kept  out  of  the  region 
of  this  vegetation  ? 

4.  The  Lumleian  Lecturer  says,  "  Now,  the  anomalies  in 
the  geographical  and  local  distribution  of  phthisis,  and  in 
its  incidence  upon  ditferent  races,  families,  and  individuals. 
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the  undoubted  existence  not  only  of  general  laws  governing 
its  manifestations  in  both  these  directions,  but  also  of 
startling  exceptions  to  these  laws,  admit  of  no  rational  ex- 
planation on  the  developmental  theory,  or,  let  me  add  by 
anticipation,  on  that  of  direct  contagion.  Given  the 
bacillus  or  some  other  micro-organism,  and  both  sets  of 
difficulties,  the  geographical  and  anthropological,  wide 
apart  as  they  appear  to  be,  receive  the  selfsame  easy  solu- 
tion. The  bacillus,  whether  inside  or  outside  the  body  oj 
inan,  or  any  other  of  its  '  hosts,'  cannot  thrive  unless  certain 
conditions  he  present.  .  .  .  The  exemption,  then,  of  certain 
localities  and  of  certain  races  from  phthisis  may  be,  and  is, 
due  to  the  fact  that  the  bacillus  has  been  unable  to  contend 
with  some  adverse  circumstances  or  other  with  which  it 
has  met  in  tlie  first  case  during  the  independent,  and  in 
the  second  during  the  parasitical,  phase  of  its  life."  * 

The  view  of  a  malarial  cause  of  phthisis  has  been 
advanced  before,  but  had  never  been  so  thoroughly  brought 
out  as  in  these  lectures.  Indeed,  this  extract  from  them, 
coupled  with  the  former  one,  would  seem  to  indicate  that 
Dr.  Andrew  has,  in  effect,  anticipated  the  view  of  accidental 
parasitism.  We  do  not  know,  however,  whether  he 
intended  to  attack  the  position  taken  up  by  Koch,  for  the 
matter  is  left  in  doubt  by  reason  of  the  omission  to 
challenge  explicitly  the  view  that  the  bacillus  is  a  pure 
parasite.  Dr.  Andrew  states  expressly  that  he  is  quite 
prepared  to  accept  the  doctrine,  "  No  Tubercle  without 
Bacillus,  No  Bacillus  without  Tubercle,"  but  when  he  comes 
to  consider  the  nature  of  the  parasite,  he  unaccountably 
omits  to  open  the  question  of  its  pure  or  accidental  para- 
sitism— though  it  may  be  glanced  at  obliquely  in  the 
suggestion  that  it  is  more  nearly  allied  to  the  bacillus  of 
malarial  fever  than  to  other  bacilli.  Dr.  Andrew  touches 
*  I  have  italicized  the  words  in  these  quotations. 
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upon  the  very  point  when  speaking  of  the  bacilli  of  typhus, 
small-pox,  scarlatina,  etc.,  yet  he  ignores  it  as  regards  the 
bacillus  of  tubercle,  and  from  first  to  last  takes  no  notice 
whatever  of  Koch's  dictum  that  it  must  be  a  pure  parasite 
because  it  cannot  grow  outside  the  body  below  blood-heat. 
It  is  difficult  to  apprehend  this.  It  is  hardly  to  be  supposed 
that  Dr.  Andrew  would  have  treated  an  important  question 
of  this  kind,  coming  from  such  a  source,  with  silent  con- 
tempt— that  he  would  knowingly  and  deliberately  have 
traversed  or  overridden  Koch's  views  without  once  alluding 
to  them.  It  may  therefore  be  assumed  that  in  some  way 
he  overlooked  the  views  and  worked  out  his  own  with 
regard  to  the  malarial  cause  of  phthisis,  all  unconscious  of 
the  fact  that  Koch  had  pronounced  that  the  independent 
growth  of  the  bacillus  is  an  impossibility.  The  over- 
sight, however,  if  it  is  to  be  taken  as  one,  was  felicitous, 
inasmuch  as  Dr.  Andrew's  conclusions  show  what  con- 
clusions an  etiologist  may  arrive  at  on  this  subject  by 
drawing  them  from  the  phenomena  connected  with  the 
occurrence  of  phthisis.  I  think  it  will  be  seen  that 
although  Dr,  Andrew  has  arrived  at  the  same  results  as 
myself  in  one  important  matter,  and  has  preceded  me  in 
reaching  these  results,  yet  that  I  have  gone  by  a  line  of 
thought  distinct  from  his.  We  have  each  taken  parallel 
lines  for  the  greater  part  of  the  way  towards  a  local 
baciUary  malaria,  and  though  the  lines  have  been  connected 
here  and  there  at  certain  points,  a  local  malaria  is  but 
a  branch,  or  "feeding,"  line  here.  At  the  same  time  I 
have  to  acknowledge  frankly  my  extreme  indebtedness  to 
the  Lumleian  lecturer,  not  only  for  the  valuable  aid  he  has 
brought  in  material,  and  more  especially  for  the  reasons  lie 
has  furnished  for  the  assumption  of  a  malarial  cause  of 
plithisis — for  this  is  a  necessary  condition  precedent  to  the 
establishment  of  the  terminus  of  accidental  parasitism — but 
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for  the  support  his  views  have  been  in  my  attempt  to 
exhibit  what  I  conceive  to  be  the  false  botanical  position 
originally  assigned  to  the  bacillus.  I  have  looked  in 
vain  for  any  objection  to,  or  protest  against,  this  vicious 
conclusion,  but  Dr.  Andrew  is  the  only  etiologist  who  has 
assailed  it ;  and  though  he  may  have  done  so  inadvertently, 
or  indirectly,  or  by  implication,  it  matters  not :  the  force 
and  effect  of  his  argument  is  as  great  as,  if  not  greater  than, 
if  he  had  undertaken  expressly  and  declaredly  the  over- 
throw of  pure  parasitism.  If  I  have  had  misgivings  at 
times  about  being  on  the  right  track,  these  Lumleian 
Lectures  have  been  the  "  blazed  line  "  by  which  confidence 
was  restored.  For  if  phthisis  is  caused  by  a  malaria — and 
Dr.  Andrew  well-nigh  forces  the  conclusion  that  it  is — pure 
parasitism  of  the  bacillus  cannot  be.  I  will  only  add 
that  if  explanation  be  sought  for  the  fact  that  Dr.  Andrew's 
able  and  thoughtful  work  has  led  to  no  further  efforts  in 
the  same  direction  by  others,  by  which  a  full  knowledge  of 
the  etiology  of  tubercle  might  have  been  attained,  and 
effective  measures  for  the  prevention  of  phthisis  might  have 
been  taken,  it  will,  probably,  be  found  in  the  unprepared- 
ness — or  the  preoccupation  rather — of  the  "soil."  The 
etiological  mind  has  been  and  is  so  overrun  with  the  pure 
parasite  that  other  forms  of  thought  have  found  no  place. 

Before  leaving  the  Lumleian  Lectures,  attention  may 
be  drawn  to  the  facts  and  arguments  relating  to  the 
analogy  between  phthisis  and  malarial  fever.  One  point 
of  divergence  Dr.  Andrew  notes  is  that  "  they  differ  in  their 
habitats,  phthisis  being  most  prevalent  in  cities  which  afford 
all  but  complete  protection  against  malaria."  "  Clinically," 
he  observes,  "  the  diseases  agree  in  the  fact  that  recru- 
descence takes  place  after  long  periods  of  apparent  health. 
In  the  case  of  ague  this  frequently  happens  without  any 
fresh  exposure  to  infection.  .  ,  .  The  history  of  many  cases 
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of  phthisis  makes  it  probable  that  the  same  thing  takes 
place  in  it  too."  It  may  be  remarked  that  the  fact  that 
the  habitats  of  phthisis  and  ague  are  in  such  contrast  may 
be  readily  apprehended  by  the  supposition  of  a  local 
bacillary  malaria,  limited  to  the  dwelling-house,  and  per- 
haps even  to  a  certain  room  in  the  house.  With  regard  to 
the  instances  of  recrudescence  in  phthisis,  I  infer  from  the 
phenomena  observed  in  connection  with  its  occurrence  that 
it  depends  upon  reinfection  through  fresh  introductions  of 
the  bacillus-vegetation;  but  the  point  will  be  specially 
referred  to. 

Instances  innumerable  of  a  malarial  cause  of  phthisis 
might  be  cited.  Indeed,  the  whole  history  of  the  malady, 
properly  read,  is  found  to  be  a  long  record  of  such  cases. 
I  shall  go,  therefore,  to  the  class  of  cases  exemplifying  the 
sharply  defined  and  narrowdy  circumscribed  area  within 
which  the  bacillus-vegetation  is  most  frequently  confined 
wdien  it  becomes  the  efficient  agent  of  ordinary  consump- 
tion. The  most  striking  and  instructive  cases  illustrating 
the  purely  local  nature  of  the  bacillary  malaria  are  those 
met  with  in  the  residences  of  the  "  consumptive  families." 
But,  before  going  further,  a  few  observations  on  the  short 
parasitical  life  of  the  bacillus-vegetation  may  serve  to 
explain  many  points  that  might  be  obscure. 

Cases  of  Complete  and  Partial  Recovery  from  Fhthisis. 
— Instances  of  obsolescence  and  of  cretified  or  cretaceous 
nodules  of  tubercle  being  found  in  the  lungs  after  death 
are  common ;  and  instances  constantly  occur  ot  persons 
recovering  from  unmistakable  phthisical  lesions.  In  many 
of  those  cases  the  cure  is  clearly  due  to  a  change  of  country, 
but  many  consumptives  get  well  in  their  own  country. 
This  is  excellently  well  brought  out  in  a  paper  by  Professor 
Austin  Flint,  of  New  York  ("The  Self-Limited  Duration  of 
I'uhuonary  Phthisis,"  Lancet,   August   'lii,   188-).      I   can 
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merely  glance  at  this  interesting  and  instructive  contribu- 
tion to  the  etiology  of  phthisis.  Professor  Flint,  after  citing 
a  number  of  illustrative  cases,  says,  "  I  therefore  submit,  as 
substantiated  by  the  clinical  facts  which  I  have  cited,  the 
following  proposition  : — Pulmonary  phthisis,  in  a  certain 
proportion  of  cases,  has  a  self-limited  duration,  the  disease 
ceasing  to  exist  after  more  or  less  progress  of  the  local 
affection,  all  symptoms  referable  to  the  lungs  disappearing, 
and  recovery,  as  regards  the  general  health,  being  complete. 
The  disease  is  also  self-limited  in  a  certain  proportion  of 
eases  in  which  lesions  remain,  giving  rise  to  more  or  less 
of  cough  and  expectoration,  the  persistence  of  these  lesions 
not  being  incompatible  with  good  general  health  and  long 
duration  of  life."  He  further  observes,  "  It  is  an  interest- 
ing fact  that  self-limitation  is  exemplified  in  the  majority 
of  the  fatal  cases  of  phthisis.  As  is  well  known,  the 
disease,  as  a  rule,  advances  not  by  a  continuous  progress, 
but  by  a  series  of  successive  invasions,  separated  by  variable 
intervals.  After  each  invasion,  or,  as  it  has  been  termed, 
tuberculous  eruption,  there  is  a  temporary  self-limitation 
of  the  disease.  .  .  .  The  fact  suggests  a  capital  object  in 
the  treatment — namely,  prevention  of  a  renewed  invasion." 

Professor  Flint  asks — 

"  How  is  self-limitation  to  be  proved  as  applied  to 
phthisis  or  to  any  other  disease  ?  Facts  pertaining  to 
morbid  anatomy  and  to  therapeutics  may  render  the  appli- 
cation of  the  doctrine  probable  ;  but,  evidently,  positive 
and  complete  proof  can  only  be  afforded  by  a  collection  of 
cases  in  which  the  disease  pursued  its  course  without  active 
interference  in  the  way  of  treatment,  either  medicinal  or 
hygienic,  and  without  notable  changes  in  habits  of  life, 
or  in  any  of  the  conditions  under  which  the  patients  were 
situated  when  the  disease  became  developed.  For  obvious 
reasons  these  requirements  for  absolute  proof  are  not  easily 


62        THE  PEEVENTION  OF  CONSUMPTION. 

obtained  in  cases  of  a  disease  like  pulmonary  phthisis. 
Yet  cases  involving  these  requirements  occasionally  come 
under  medical  observation.  The  hopeful  mental  state 
which  generally  accompanies  phthisis  sometimes  leads 
patients  to  trust  altogether  to  nature  for  restoration  to 
health,  and  to  continue  their  usual  manner  of  living  with- 
out any  alteration.  Some  patients  do  this  from  a  convic- 
tion that  they  have  not  a  malady  of  sufficient  consequence 
to  claim  attention,  beyond,  perhaps,  palliative  remedies ; 
and  some  from  circumstances  which  render  it  difficult  to 
do  otherwise.  Again,  there  are  phthisical  patients  who  do 
nothing  in  the  way  of  either  therapeutics  or  hygiene  from 
a  thorough  scepticism  as  to  the  advantage  of  doing  any- 
thing. ...  In  a  few  cases  no  appreciable  influences,  either 
of  medication,  diet,  or  regimen,  had  been  brought  to  bear 
on  the  disease ;  the  patients  took  no  active  remedies,  and 
continued  unchano-ed  the  same  habits  of  living  as  before 
the  development  of  the  disease.  It  seemed  a  logical  infer- 
ence that  in  these  cases  the  disease  was  not  arrested,  but 
that  the  recovery  was  owing  to  an  intrinsic  tendency 
thereto  ;  in  other  words,  the  disease  ended  in  recovery  from 
self-limitation.  .  .  .  Recovery  has  taken  place  under  the 
employment  of  divers  remedies ;  yet  these  remedies  have 
so  generally  failed  that,  for  the  most  part,  they  are  now 
obsolete.  The  explanation  of  their  apparent  efficacy  is  to 
be  found  in  the  doctrine  of  self-limitation.  The  disease 
ended  favourably,  not  from  a  specific  influence  of  the 
remedies, l)ut  from  an  intrinsic  tendency." 
We  have  room  but  for  one  more  quotation  : 
"  The  doctrine  of  self-limitation  bears  on  the  climatic 
and  other  measures  entering  into  the  hygienic  treatment 
of  cases  of  phthisis  with  not  less  force  than  on  the  employ- 
ment of  drugs.  As  rcgai'ds  climate,  is  there  a  practical 
theorem  more  perplexing  to  the  practitioner  of  medicine 
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than  that  of  selecting  the  best  resorts  for  phthisical  patients, 
provided  the  selection  be  made  on  the  basis  of  an  impartial 
consideration  of  the  reported  results  of  climatic  agencies  in 
diiferent  situations  ?  Underlying  the  exaggerations  on  the 
one  hand,  and  on  the  other  hand  the  depreciations  of  par- 
ticular climatic  resorts,  founded  on  the  different  results  in 
a  few  cases,  is  the  factor  of  unknown  power,  self-limitation, 
the  existence  of  which  is  generally  ignored.  Here  is  the 
explanation,  at  least  in  part,  of  the  discrepancies  of  testi- 
mony concerning  the  results  of  climatic  influences  of 
different  situations." 

In  a  discussion  in  the  Royal  Medical  and  Chirurgical 
Society  (January,  1885)  on  the  Tubercle  Bacillus,  Dr.  Coup- 
land  observed  that  no  matter  where  the  local  manifestation 
of  the  disease  was,  whether  in  the  kidney  or  the  lung,  or 
elsewhere,  "it  obeyed  the  same  laws,  and  thus  might  in 
any  part  become  '  obsolete,'  fibroid,  or  cretified  and  non- 
infective,  instead  of  softening  and  infective"  {Medical 
Times,  January  24,  1885).  Dr.  Hermann  Weber,  in  his 
Croonian  Lectures  {Lancet,  March  14,  1885),  insists  strongly 
on  the  curability  of  phthisis.  He  gives  illustrative  cases, 
and  suggests  the  question  whether  "  the  encapsuled  creta- 
ceous and  semi-cretaceous  masses  still  contained  bacilli  and 
spores.  ...  If  the  bacilli  and  their  spores  can  retain  their 
life  for  years  in  such  encapsuled  masses,  then  it  is  very 
possible,  as  has  been  suggested  by  others,  that  the  fresh 
attacks  of  phthisis  which  occasionally  occur  after  years  of 
apparently  perfect  cure  are  in  some  cases  due  to  self- 
infection  from  the  escape  of  perfectly  shut-up  parasites." 

The  inability  of  the  bacillus  to  establish  itself  in  the 
true  skin  in  such  numbers,  or  with  such  parasitical  power, 
as  to  force  its  way  into  the  subcutaneous  cellular  tissue  has 
been  demonstrated,  traumatically,  by  Koch  and  others  ;  but 
it  has  also  been   demonstrated  naturally.     Warty  tuber- 
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culous  plaques  occur  occasionally  on  the  skin,  more  espe- 
cially, it  would  seem,  of  persons  who  have  to  do  with 
living  or  dead  animals  (coachmen,  butchers,  cooks,  etc.), 
and  remain  for  years,  inducing  caseous  degeneration,  per- 
haps, and  chronic  or  sub-acute  inflammation,  with  more  or 
less  infiltration  into  the  superficial  layer  of  the  cutis,  but 
without  inducing  such  necrotic  changes  as  to  enable  them 
to  gain  admittance  into  the  fluids.  In  this  category  come 
the  rare  "  corpse-warts  "  of  anatomists,  post-mortem  room 
attendants,  etc.,  which  have  been  found  to  contain  tubercle 
bacilli ;  unless,  from  some  accidental  occurrence,  general 
tuberculosis  does  not  result  as  a  consequence  of  their  pre- 
sence in  the  skin. 

Other  cases,  showing  the  limitation  of  the  bacillus,  will 
be  glanced  at  further  on ;  but  from  the  facts  alluded  to  in 
these  classes  of  cases,  standing  by  themselves,  it  would  be  a 
fair  presumption  that  the  bacillus  is  not  a  pure  parasite. 
Its  behaviour  in  all  its  relations  with  animal  organisms 
would  seem  to  stamp  it  as  a  form  of  vegetation  which 
adapts  itself  with  infinite  reluctance,  or  with  extreme 
difliculty,  to  enforced  incarceration  in  a  living  tissue  out- 
side the  circulating  fluids.  The  restricted  limits  within 
which  it  vegetates  in  the  skin,  in  the  few  instances  in 
which  it  is  arrested  there,  and  its  inability  to  escape  and 
make  its  way  into  lymph  or  blood  streams — which  are,  from 
many  facts,  inferentially  the  most  congenial  soils  to  be  had 
in  the  foreign  (?)  medium  of  the  organism — point  to  a  low 
degree  of  parasitical  power,  and  indicate  or  suggest  that  a 
sojourn  in  the  animal  host  is  a  non-natural  phase  of  its 
existence.  But,  setting  aside  this  evidence  of  feebleness  in 
the  vegetation,  how  are  we  to  reconcile  the  assumption  that 
the  bacillus  is  a  pure  parasite  in  animal  organisms  with  the 
fact  that  tlic  vegetation  sliall  pass  in  vast  quantity  over 
the  whole  raucous  surface  of  the  air-passages  for  months  or 
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years,  and  yet  never  effect  a  lodgment  and  naturalize  itself 
anywhere  along  the  track  ?  None  of  the  explanations  of 
this  singular  inaptitude  (in  a  pure  parasite)  for  laying  hold 
and  starting  what  is  supposed  to  be  its  normal  parasitic 
life,  meet  the  case.  Ciliary  movement  does  not,  for  other 
low  vegetal  forms  (and  even  accidental  parasites)  affix 
themselves  readily  enough — too  readily — to  the  parts  over 
which  the  bacillus-vegetation  travels  without  attaching 
itself.  Nor  does  the  "  suitable  soil "  theory  answer  here. 
Members  of  a  "  consumptive  family  "  shall  be  surrounded 
with  phthisis  from  their  birth,  and  shall  nurse  brothers 
or  sisters,  father  or  mother,  in  their  illnesses,  and  come 
scatheless  out.  Here  we  have  the  most  suitable  soil  and 
abundance  of  seed,  but  no  crop.  We  have  the  anomaly  of 
a  form  persistently  declining  or  refusing  or  "unable  to 
grow  on  its  indigenous  soil — the  only  soil,  moreover,  on 
which  it  can  live. 

To  turn  to  the  bacillus  as  a  guest  fairly  lodged  in  the 
lung.  If  its  seeming  reluctance  to  enter  the  epithelioid 
cells  suggests  capture  and  imprisonment  of  the  errant  spores 
or  other  fruit  of  a  vegetation  growing  on  a  free  surface 
somewhere  near  the  future  host,  its  career  as  a  parasite, 
viewed  from  the  clinical  and  pathological  standpoints, 
leaves  it  to  be  inferred  that  its  parasitism  in  the  animal 
body  is  not  only  compulsory,  but  short-lived.  The  number 
of  instances  in  which  persons  are  found  after  death  to  have 
had  tubercular  disease  of  the  lung,  from  which  they  had 
recovered,  is  hostile  to  the  assumption  that  the  organism  is 
the  natural  habitat  of  the  tubercle  bacillus.  Even  when 
admitted  into  the  blood,  the  vegetation  may  die  out ;  for 
the  records  of  traumatic  experiments  show  that  the  intro- 
duction of  tubercle  and  of  cultivated  bacilli  into  the  systems 
of  animals,  which  has  induced  tuberculosis,  has  nevertheless 
been  followed  in  some  instances  by  the  complete  recovery 
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of  the  animals.  Looking  at  these  facts  with  those  given 
in  the  adaiirable  paper  of  Professor  Flint,  and  regarding 
them  in  the  light  of  "  Self-Limitation,"  the  conclusion  is 
almost  forced  that  the  unwilling  bacillus  guest  soon  perishes 
in  the  lung  of  the  unfriendly  animal  host.  This,  too,  is 
the  lesson  to  be  learnt  from  the  brave  words  of  physicians 
who  insist  on  the  possibility,  if  not  of  an  actual  restitutio 
in  integrum,  at  all  events  of  a  healing  process  even  in 
seemingly  hopeless  cases  of  consumption.  And  what  is  the 
interpretation  of  a  relapse  ?  It  is  of  common  occurrence 
that  patients  become  cured,  perhaps  by  change  of  locality 
in  their  own  country,  or  by  residence  at  some  health 
resort,  or  by  the  long  sea-voyage,  and  then  within  a  year 
after  their  return  home  have  fresh  attacks  of  lung-disease. 
On  favourite  Alpine  heights  there  are  scores  of  returned 
invalids,  some  of  whom  have  gone  back,  not  once  or  twice, 
but  several  times,  because  of  recurrences  of  phthisical 
symptoms  in  their  native  place.  Knowing  what  we  know 
now  of  the  histogenesis  of  tubercle,  the  explanation  of  these 
facts  is  simple  enough.  They  say. plainly  that  the  colonies 
of  bacilli  which  set  up  the  tuberculous  processes  in  the 
lungs  have  died  out  (or  have  become  encapsuled  and 
rendered,  at  all  events  for  the  time  being,  parasitically  im- 
potent) or  have  been  expelled;  and  that,  therefore,  the 
lungs,  freed  from  further  inhalations  of  the  bacillary  malaria, 
have  soon  repaired  damages.  Cavities  have  been  closed, 
and  the  deposits  of  tubercle  not  yet  broken  down  have 
begun  their  conversion  into  cretaceous  material.  Tlicn, 
of  course,  the  re-submission  of  the  recently  healed  or 
patched-up  lungs  to  the  local  malaria  by  which  they  were, 
originally  infected  will  sooner  or  later  bring  about  their 
reinfection — and  this  all  the  more  readily  because  their 
vulnerability  is  now  increased  by  loss  of  substance  (never 
alt(jguther  compensated  for  by  expansion  or  hypertrophy), 
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by  the  cicatrix  or  cicatrices  of  cavities,  and  by  general 
impairment  and  obstruction  to  function  from  the  foreign 
tuberculous  matter  left  in  them.  These  lesions  favour 
parasitism,  and  the  destructive  changes  caused  by  the 
bacilli  are  more  rapid  and  pronounced. 

Numerous  facts  bearing  directly  and  indirectly  on  this 
question  of  pure  parasitism  remain  to  be  produced,  but 
enough  has  been  advanced  for  present  purposes. 
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"CONSUMPTIVE   FAMILIES." 

This  kingdom  is  studded  with  palaces,  castles,  halls,  manor- 
houseSj  country  seats,  farm-houses,  and  family  residences  ot 
all  kinds,  some  of  which  have  been  in  the  possession  of 
certain  families  for  centuries,  and  many  have  been  occupied 
by  one  family  for  several  generations.  The  aspect  of  the 
bedrooms  in  them  depends  on  the  aspect  and  construction 
of  the  building.  The  laro;er  bedrooms  with  the  best  views 
have  probably  been  occupied  by  the  heads  of  families,  by 
guests,  and  in  course  of  time,  perhaps,  by  the  elder  children. 
The  smaller  bedrooms  and  nurseries  are  generally  at  the 
side  or  back  of  the  house ;  and  in  most  of  the  great  man- 
sions certain  bedrooms  have  descended,  by  a  sort  of  pre- 
scriptive right,  to  the  firstborn  and  the  other  children  in  a 
regular  order  of  succession.  It  is  obvious  that  the  principal 
as  well  as  the  minor  bedrooms  may  be  so  placed  as  to  face 
east,  west,  north,  or  south,  or  so  as  to  have  two  or  more 
aspects,  according  to  the  lie  of  the  land  or  to  chance. 
Some  of  these  rooms  admit  the  sun's  rays  through  narrow 
casements,  and  are  always  more  or  less  dim  or  gloomy ; 
others  admit  abundance  of  light  through  good-sized  windows. 
Most  of  them,  thougli  not  all,  arc  jjrovidcd  with  fireplaces. 
Built  of  solid  masonry,  stone,  or  brick,  and  being  above 
tlic  ground-iloor,  the  rooms  are  dry,  so  far  as  admitting 
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rain-water  or  sucking  up  moisture  from  the  foundation  is 
concerned.  The  walls  may  have  been  wainscotted,  or  covered 
with  tapestry  or  hangings  of  some  sort,  but  in  these  later 
times  are  generally  papered  or  painted.  The  floors  are  of 
polished  or  unpolished  wood,  the  planks  more  or  less  apart, 
uncarpeted  formerly,  but  latterly  carpeted  partly  or  wholly. 
Odd  nooks  and  corners,  bays,  recesses,  cupboards,  and  old 
solid  wardrobes  are  common  in  these  rooms,  and,  though 
many  have  been  modernized,  their  main  features  remain. 

To  the  interior  of  some  of  these  rooms  occupants,  by 
their  breath  and  exhalations,  have  contributed  a  large  fund 
of  solid  matter,  much  of  which  has  been  dissipated  in  many 
ways,  but  the  balance  has  been  deposited  in  positions  (sug- 
gested in  the  Proposition)  from  which  it  could  not  well 
have  been  dislodged  in  the  ordinary  way  of  housekeeping. 
If  to  this  remanet  of  animal  matter  be  added  such  other 
organic  and  inorganic  matters  as  fall  as  dust,  or  accumulate 
as  dirt,  it  will  not  have  taken  long  to  establish  an  exten- 
sive field  for  the  growth  of  low  forms  of  vegetation.  If, 
now,  we  take  such  of  these  rooms  as  furnish  the  required 
degree  of  shade  for  the  growth  of  the  parent-forms  of  the 
bacillus,  and  assume  that  these  specific  forms  (everywhere 
present  in  the  air  of  Great  Britain)  have  found  their  way 
into  them,  there  will  be  sufficient  warmth  and  moisture  to 
enable  them  to  germinate  and  overspread  the  artificial 
matrix  abundantly  provided.  As  has  been  observed,  the 
precise  amount  of  aqueous  vapour  necessary  for  the  bacillus- 
vegetation  cannot  be  determined,  yet  that  moist  state  of 
the  air  which  obtains  in  all  badly  lighted  bedrooms  will 
suffice.  Occupied  rooms  from  which  the  morning  or  mid- 
day or  early  afternoon  sun  is  excluded,  are  all  always  more 
or  less  damp,  and  "  strike  quite  a  cold  chill  into  one " 
even  in  summer ;  and  the  humidity  of  the  air,  roughly 
indicated  by  this  phrase,  may  be  assumed  to  be  sufficient 
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for  the  growth  of  the  vegetation,  and  to  be  required,  more- 
over, for  its  suspension  in  the  uir  of  the  room  at  night,  so 
as  to  constitute  an  efficient  bacillary  malaria. 

Our  forefathers  thought  but  little  of  ventilation,  but  no 
ordinary  form  of  ventilation  would  prevent  the  presence  of 
fungi  in  a  room  of  this  kind.  The  displacement  of  internal 
by  external  air  relieves  the  room  of  a  proportion  of  breathed 
air,  no  doubt,  and  gets  rid  of  some  of  the  suspended  vege- 
tation. It  lessens  also  the  nitrogenized  material  that  would 
otherwise  go  to  the  accretions  already  present.  But  it  does 
not  ensure  the  destruction  of  the  vegetation,  nor  does  it 
materially  affect  the  damp  state  of  the  residual  air.  The 
best  household  ventilation,  in  short,  salutary  though  it  may 
be  in  many  ways,  cannot  preclude  the  local  vegetation  in 
these  sunless  bedrooms,  any  more  than  the  natural  and 
perfect  ventilation  of  the  air  surrounding  a  tree  standing 
by  itself  in  the  open  will  prevent  a  growth  of  Conferv?e  on 
one  side  of  its  trunk.  The  bark  of  such  a  tree  may  have 
a  luxuriant  crop  of  confervoid  vegetation  extending  round 
the  northern  aspect  of  the  stem,  ending  on  the  east  side 
where  the  morning  sun's  rays  fall,  and  on  the  south-west 
side  in  a  less  defined  line  where  those  of  the  afternoon  sun 
begin  to  strike.  This  growth  shows  plainly  enough  that 
the  chemical  intensity  of  solar  radiation,  and  not  ventila- 
tion or  changed  air,  determines,  in  some  cases,  whether  a 
given  vegetal  form  shall  or  shall  not'  live  in  a  given  posi- 
tion. Hence  it  may  be  that  the  most  perfectly  ventilated 
bedroom,  scrupulously  kept,  may  nevertheless  contain  a 
noxious  vegetation,  and  may  convey  to  those  who  enter  it 
more  or  less  of  the  sensation  of  being  in  a  vault,  a  cellar,  or 
a  dungeon.  Whilst  there  may  not  bo  more  than  a  mere 
trace  or  suspicion  of  that  vile  "  musty  "  or  "  fusty  "  odour 
which  is  80  powerful  in  some  of  the  dirtiest  habitations, 
and  is  well  characterized  as  a  "  poor  smell,"  yet  sometimes 
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there  is  this  touch  of  humanity  even  in  the  chambers  of 
the  great. 

Other  bedrooms  in  these  houses,  similar  in  every  respect 
as  to  interior  with  those  just  described,  are  so  placed  in 
the  building  that  the  sun  may  shine  freely  into  them  a 
good  distance  for  three  or  four  hours  of  a  morning,  or  during 
midday ;  and  if  it  is  not  prevented  from  shining  into  them 
by  foliage,  blinds,  shutters,  balconies,  verandahs,  etc.,  the 
air  of  such  rooms  will  be  sweet  and  wholesome.  The 
marked  and  striking  contrast  in  this  respect  between  rooms 
in  the  same  house  is  a  matter  of  homely  observation,  and 
has  come  within  the  experience  of  most  of  us.  Everybody 
feels  the  difference  between  the  sunny  and  cheerful  and 
the  sunless  and  cheerless  rooms  of  his  own  house,  and  the 
thoughtful  man  knows  that  the  indefinable  shivering,  or 
better,  perhaps,  described  as  "  shivery,"  or  "  shuddery," 
sensation  he  gets  in  the  latter  does  not  depend  on  tempe- 
rature, or  upon  the  amount  of  aqueous  vapour  in  the  room. 
The  atmosphere  in  the  other  rooms  never  gives  the  same 
chilly,  uncomfortable  feeling,  summer  or  winter,  but  is 
always  pleasant  and  agreeable.  All  housekeepers  know 
the  vast  difference  in  the  bedrooms  of  a  large  house.  The 
bedding  in  some  of  them  cannot  be  kept  free  from  damp, 
and  boots  and  shoes,  etc.,  left  in  them  are  rapidly  overrun 
with  the  common  moulds ;  whereas  in  the  other  rooms 
there  are  no  indications  of  an  ever-present  moisture,  and 
fires  and  airing  processes  in  summer  or  fine  weather  are 
rarely,  if  ever,  required.  Even  contiguous  rooms  with  dif- 
ferent aspects  differ  so  greatly  as  regards  humidity,  that 
some  shrewd  and  observant  housewives  see  clearly  that  the 
morning  sun  has  most  to  do  with  it,  and  insist  on  having 
the  blankets,  paillasses,  etc.,  set  out  in  his  direct  rays,  if 
possible,  instead  of  placing  them  before  the  fire  which  may 
be  in  the  room.     They  distinguish,  as  well  as  washerwomen. 
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the  sun's  hleaching  from  his  drying  power,  and  have  come 
to  believe  there  is  a  virtue  in  him  over  and  above  the  warmth 
he  gives.  These  facts  are  so  familiar,  or  may  be  so  easily 
verified,  that  we  need  not  refer  to  any  of  the  saw^sand  proverbs 
expressive  of  the  belief,  not  alone  of  the  vulgar  but  of  the 
learned,  of  all  ages  and  nations,  in  the  salutary  effects  of 
letting  the  sun,  and  especially  the  morning  and  midday  sun, 
into  habitations.  It  may  be  observed,  however,  that  what 
is  merely  a  mild  belief  in  the  Englishman  is  an  active  creed 
in  the  Italian  and  in  the  people  of  the  south  of  Europe. 

A  scientific  explanation  of  the  difference  in  the  air  of 
bedrooms  in  the  same  house  is  not  possible.  It  is  a  suppo- 
sition, from  the  facts  known,  that  solar  radiation  oxidizes, 
reduces,  or  decomposes,  in  proportion  to  its  chemical  in- 
tensity at  the  earth's  surface,  the  organic  matter  deposited 
in  rooms,  and  converts  it  into  inorganic  matter.  If  it  be 
assumed  that  the  intensity  is  sufficient  to  destroy  all  the 
organic  matters  in  a  room,  at  all  events  some  forms  of 
vegetative  life  in  it  are  impossible  :  and  this  is  the  typically 
sweet  and  wholesome  bedroom.  The  "atmosphere  of  this 
country  is  loaded  with  myriads  of  the  spores  and  reproduc- 
tive organs  of  low  forms  of  veoetation,  which,  thouiih 
taken  in  with  every  breath,  are  perfectly  innocuous  (unless 
when  present  in  extraordinary  numbers  within  a  limited 
volume  of  air).  Millions  of  such  forms  are  constantly 
present  in  the  most  wholesome  of  bedrooms,  together,  no 
doubt,  with  a  small  proportion  of  the  wandering  spores,  etc., 
of  more  noxious  forms ;  but  none  of  the  forms  can  find 
breeding-grounds  of  any  extent,  and  consequently  their 
presence  is  not  felt. 

But  let  it  be  assumed  that  the  chemical  intensity  of 
total  daylight  in  the  bedroom  is  insufficient  to  destroy  the 
organic  matters,  and  we  have  the  \inwholcsomc  bedroom. 
Most  of  the  forms  of  vegetation  wafted  into  it  will  find 
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suitable  soil  and  the  required  conditions  for  growth.  The 
most  vigorous,  or  those  which  thrive  best  under  the  con- 
ditions present,  take  possession  first,  and,  dividing  the 
matrix  between  them  in  a  ratio  with  their  numbers  and 
their  rapidity  of  spread,  exclude  the  then  weaker  growers. 
The  turn  of  these  does  not  come  until  the  first  possessors, 
after  a  certain  number  o£  crops,  become  exhausted  and 
linger  or  die  down.  These  are  followed  by  others  again  in 
their  season ;  and  thus  a  rotation  of  crops  of  different  forms 
is  obtained,  and  each  one  flourishes  in  its  turn  and  contri- 
butes by  its  decay  organic  material  to  the  common  fund  of 
soil  for  all.  The  presence  of  these  forms  of  vegetation 
within  a  room — in  the  best  class  of  bedrooms,  principally 
behind  skirting-boards,  or  below  the  flooring  and  between 
it  and  the  ceiling  of  the  room  below,  or  in  positions  where 
it  can  neither  be  seen  nor  got  at  by  housemaids — ensures 
constant  moisture  in  the  air  of  the  room,  that  no  heat  from 
a  fire,  which  shall  faU  short  of  desiccating  and  killing  the 
vegetation,  will  get  rid  of.  This  serves  to  explain  the 
hopeless,  persistent  dampness  of  the  room,  and  the  relatively 
anhydrous  air  of  an  adjoining  sunny  room.  Then  the 
spores  and  particles  of  even  an  innocuous  vegetation  growing 
in  the  room,  being  carried  by  currents  of  air  or  wafted  by 
watery  vapour  and  added  to  the  spores,  mycelium,  etc., 
ordinarily  present  in  all  rooms  of  the  house,  and  being, 
therefore,  in  excess  of  the  normal  proportion  of  such  vege- 
tation, may  be  supposed  to  give  somewhat  of  an  uneasy 
feeling.  But  if  to  these  generally  innocuous  forms  be 
superadded  forms  noxious  to  health,  and  even  deadly  when 
introduced  into  the  organism  in  large  numbers  or  under 
certain  conditions — the  forms,  for  instance,  which  cause 
catarrhs,  sore  throats,  influenza,  pneumonia,  acute  rheuma- 
tism, typhus,  smfil-pox,  tuberculosis,  etc.,  etc. — it  may  readily 
be  conceived  that  the  system  of  a  person  going  into  the 
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room  experiences  a  kind  of  shock  which  is  expressed  by  a 
decided  shudder,  the  warninof  note  of  dano^er.  In  these 
noxious  rooms  the  air  holds  more  than  the  normal  propor- 
tion of  particles  of  vegetation  at  all  times,  but  it  is  prin- 
cipally at  night  that  they  are  suspended  in  the  greatest 
abundance.  By  analogy  with  marsh,  jungle,  and  forest 
miasms,  and  from  phenomena  connected  with  the  occurrence 
of  phthisis,  it  is  an  inference  that  the  heavier  portions  of 
the  forms  then  rise  with  the  moisture  surrounding,  and 
given  off  from,  the  growing  local  vegetation,  and  hang  in 
the  still  air  up  to  a  certain  height  in  the  room — the  bacillary 
malarial  line — determined  by  meteorological  conditions.*  It 
is  hardly  necessary  to  add  that,  so  far  as  bacillary  malaria 
is  concerned,  the  degree  of  infective  power  will  be  governed 
by  the  amount  of  organic  impurity  in,  and  by  the  value  of 
the  chemical  light  admitted  into,  the  room,  as  well  as  by 
seasonal  and  other  conditions. 

It  is  admitted  that  there  is  no  sufficient  explanation 
extant  of  every  fact  relating  to  the  incidence  of  phthisis  in 
families.  I  submit,  however,  that  this  imperfect  sketch  of 
a  local  malaria  furnishes,  or  sucjfjcsts,  a  full  and  sufficient 
explanation ;  and,  further,  that  exhaustion  leaves  no  other. 
By  it  we  apprehend  the  mode  by  which  members  of  the  upper 
classes  are  brought  into  relation  with  their  poorer  brethren 
in  the  matter  of  consumption ;  and  how  they  may  receive, 
under  apparently  the  best  sanitary  conditions,  such  an 
amount  of  the  bacillus-vegetation  into  their  lungs  for  a 
sufficient  length  of  time  to  become  efficiently  infected.  By 
it  we  sec  how  members  of  a  family  may  be  infected  whilst 
other  members  of  it  escape  infection;  how  an  infected 
member  of  a  family  who  leaves  home  and  returns  cured  is 

*  Tliis  "  bncillary  malarial  lino"  might  bo  of  grave  importance  in  some 
raHCH  aa  wlicro  nioii  or  youths  arc  berthed  at  night  one  above  tho  other, 
in  tiorH.  ThoHo  in  tlio  upper  berth.M  uiigiit  ho  perfectly  free  from  the  bacillary 
iDuhiria  wliieh  was  infecting  tlio  others  below. 
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reinfected ;  how  the  recovery  of  one  infected  member  who 
remains  at  home  may  be  brought  about ;  how  recrudescence 
occurs ;  how  the  great  decrease  of  phthisis  in  the  old  "  con- 
sumptive families  "  is  to  be  explained ;  how  it  is  that  these 
old  families  have  not  died  out  root  and  branch  long  since ; 
how  it  is  that  so  few  old  families  are  altogether  free  from 
the  so-called  "  taint  "  ;  and  how  every  complex  question  of 
intermarriages  and  collaterals  may  be  resolved. 

It  will  now  be  seen,  too,  more  clearly  on  what  grounds 
I  ventured  to  question  the  long-cherished  view  that  heredity, 
or  hereditary  influence,  or  a  "  suitable  soil,"  determines  the 
incidence  of  phthisis  in  a  family.  If  the  inferences  I  have 
drawn  be  sound,  it  follows  that,  as  I  observed,  it  is  a  portion 
of  the  family  house,  and  not  the  whole  of  the  family  blood, 
which  is  "tainted."  The  sequence  does  not  of  necessity 
carry  with  it  the  view  that  there  is  no  such  thing  as  here- 
ditary predisposition ;  though  I  strongly  suspect  that,  as 
commonly  referred  to,  this  predisposition,  if  not  imaginary, 
is  of  kin  to  the  "  phthisical  constitution  "  of  the  lowlander, 
which,  as  Dr.  Andrew  points  out,  is  "  easily  acquired  and 
easily  lost."  At  all  events,  the  hereditary  predisposition 
is  lost  so  easily  that  a  change  of  climate — nay,  even  a 
change  of  bedroom,  a  distance  of  a  few  yards — may  suffice 
to  break  the  entail.  It  is  the  mere  accidental  distri- 
bution of  the  members  of  a  family  in  the  sleeping- 
chambers  of  a  house  which,  as  I  suppose,  brings  out  the 
predisposition,  and,  causing  the  mythical  leaven  to  work 
converts  one  of  the  family  into  a  quasi -lowlander  and  leaves 
another  to  become  a  quasi-highlander.  The  house  of  a 
"  consumptive  family "  and  that  of  a  non-consumptive 
family  stand  precisely  in  the  relation  of  lowlands  to  high- 
lands. There  is  not  a  shadow  of  difference  in  kind  or  in 
principle  between  the  two  positions.  Transplant  the 
bacillus-stricken  family  from  their  malarious  house— their 
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lowlands — to  a  wholesome  sunny  residence  but  half  a  mile 
away,  and  the  phthisical  quasi-lowlanders  are  soon  trans- 
formed into  the  hardy  anti-phthisical  quasi-highlanders- 
In  effect  this  is  done  every  day,  undesignedly,  by  frequent 
change  from  country  to  town,  to  the  Continent,  to  watering- 
places,  etc.  Continuous  residence  in  a  family  house  is 
unknown  nowadays,  and  the  conjoint  result  of  change  and 
more  light  is  marked  in  the  large  reduction  of  phthisis  in 
the  "  consumptive  families." 

I  conclude  that  in  the  ao'o-regate  a  strain  of  blood  neither 
induces  proneness  to,  nor  affords  protection  from,  phthisis; 
but  I  conceive  that  long-continued  inhalation  of  the  bacillus- 
vegetation  in  such  proportion  as  to  fall  short  of  an  efficient 
"  dose  "  may  confer  a  kind  of  immunity,  or  afford  a  degree 
of  protection.  It  is  evident  that  inherited  personal  traits, 
bodily  conformation,  and  physiological  peculiarities  may 
lead  to  sedentary  or  other  habits,  by  which  members  of 
some  families  may  become  more  than  ordinarily  exposed  to 
the  bacillus-vegetation,  and  may  inhale  a  relativel}'"  large 
proportion  of  it  in  a  given  time,  where  other  persons  would 
take  in  little  or  none ;  but  it  is  no  less  evident  that  other 
"  consumptive  families  "  inherit  opposite  qualities  of  mind 
and  body,  and  are  active,  given  to  field  sports,  well  formed, 
and  fully  equipped  for  the  battle  of  life.  Some  of  the  finest 
specimens  of  the  English  race  have  come  of  such  families, 
and  have  lived  to  a  good  old  age.  It  is  not  until  some  time 
after  the  doomed  members  of  a  family  of  this  description 
come  within  the  sphere  of  the  malaria,  that  they  begin  to 
acquire  the  "  phthisical  habit "  which  ends  in  their  falHng 
into  the  condition  [which  has  been  called  "  plij'siological 
misery,"  whilst  their  brothers  and  sisters  remain  in  superb 
health.  Tliis  "  physiological  misery "  we  take  to  be  the 
sign,  therefore,  not  tliat  an  inlierited  predisposition  is  paving 
the   way  for  an  attack — preparing  the  suitable  soil  for  a 
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bacillus  crop — but  the  sign  that  the  victim  is  the  bacillus 
host  in  esse,  and  has  long  been  engaged  in  the  struggle 
with  the  involuntary  guest ;  that  the  powers  of  resistance 
against  the  efficient  lodgment  of  the  parasite  are  well-nigh 
exhausted  or  completely  overcome  ;  and  that  the  patient  is 
already  in  the  throes  of  tubercle -formation  at  the  apex  of 
the  lung,  though  it  may  not  be  revealed  by  physical  signs 
to  the  physician.  For  months,  or  even  years  perhaps,  this 
struggle  has  been  going  on  nightly,  with  longer  or  shorter 
intervals  of  relief  from  invasion,  probably  through  absence 
from  home,  or  in  consequence  of  periods  of  diminution  in 
the  value  of  the  bacillus-vegetation  inhaled,  owing  to 
seasonal  conditions. 

In  point  of  fact,  as  I  conceive,  the  bacillus-guest  pre- 
pares its  own  soil  in  the  host,  and  the  parents  of  the  host 
do  not  contribute  to  the  fertility  of  this  soil,  but  hold  an 
ancillary  relation  to  the  guest  nevertheless.  They  foster, 
unwittingly,  the  bacillus-vegetation,  by  providing  for  it  a 
suitable  soil  and  favouring  conditions  outside  the  future 
host. 

Numberless  points  relating  to  phthisis  in  particular 
families  may  be  cleared  up  by  the  supposition  of  a  malarial 
bedroom,  not  one  of  which  admits  of  an  adequate  explana- 
tion by  the  theory  of  contagion.  Many  of  the  facts  con- 
nected with  other  occurrences  of  the  disease  may,  and  do 
serve  both  the  contagionist  and  anti-contagionist  to  support 
their  tenets ;  but  in  the  "  consumptive  families "  we  have 
series  after  series  of  phenomena  that  are  utterly  irreconcil- 
able with  contagion.  It  being  a  necessity  of  all  etiologists, 
of  whatever  school,  that  the  bacillus  shall  be  got  into  the 
epithelioid  cells  of  the  alveoli  of  the  lung  to  account  for 
ordinary  phthisis,  the  contagionist  (finding  that  he  has  to 
discard  the  ingesta,  inoculation  processes,  and  all  other 
modes  by  which  it  has  been  supposed  or  suggested   that 
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a  pure  parasite  can  find  its  way  there)  has  nothing  left 
but  sputum-dust  and  hereditary  predisposition,  or,  as  some 
insist,  true  heredity.  This  last  I  have  dealt  with,  and  need 
only  add  that,  as  a  cause  of  ordinary  phthisis,  it  is  unneces- 
sary as  well  as  incomprehensible. 

The  explanation  that  ordinary  phthisis  is  caused  by 
means  of  dry  sputum  is  certainly  not  so  wild  or  visionary 
as  the  explanation  by  heredity,  but  it  is  just  as  insufficient 
and  untenable ;  for  [setting  aside  for  the  present  the  moot 
question  as  to  the  efficiency  of  the  bacillus-spore  in  sputum 
as  an  infective  agent],  when  examined  by  the  incidence  of 
phthisis  in  families,  as  well  as  by  other  facts,  it  is  soon 
apparent  that  it  is  an  inadequate  explanation.  It  fails 
signally  to  account  for  any  one  of  the  phenomena  that  I 
have  just  been  considering,  and  for  many  others.  For 
example,  say  that  three  or  four  of  a  family  of  eight  or  ten 
develope  phthisis  at  the  usual  age  during  three  or  four 
generations,  and  that  some  of  those  attacked  recover,  or 
that  they  all  recover  or  all  die ;  that  one  or  both  parents  in 
each  generation  at  one  time  or  other  have  been  affiscted,  or 
that  neither  parent  has  at  any  time  been  affected ;  or  take 
any  other  of  the  interminable  variations  in  the  incidence  of 
phthisis  in  these  families  during  the  past  century ; — then, 
even  if  we  waive  the  important  question  of  the  length  of 
time  the  bacillus-spore  retains  its  vitality  outside  the  body, 
and  grant  for  illustration  sake  that  it  can  live  in  a  dry 
state  for  twenty  3'^ears  or  more,  how  is  it  possible  to  con- 
ceive that  the  phthisical  of  one  generation  can  leave  such 
numbers  of  spores  in  the  family  residence  as  to  account 
for  the  first  attack  of  phthisis  in  the  next  generation  ?  Tlie 
quantity  of  the  sputum,  or  the  total  value  of  the  bacilli  and 
their  spores,  retained  in  a  room  immediately  after  the  death 
in  it  of  a  phthisical  j)atient  of  the  well-to-do  classes  must  be 
inconsiderable  as  compared  with  the  value  of  the  bacilli  and 
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spores  given  off  during  the  lingering  illness  of  the  patient, 
to  the  effects  of  "which  several  of  the  relatives  were  largely 
exposed,  probably,  without  having  been  attacked  with  the 
disease.  But  the  residuum,  whatever  its  value,  of  the  spores 
and  bacilli  contributed  to  the  room  by  a  dying  aunt  or 
uncle  of  one  generation,  we  must  suppose  to  remain  there 
after  all  the  cleansing  processes  and  other  disturbances 
(with  or  without  occupation  of  the  room),  until  a  niece  or 
nephew  of  the  deceased  consumptive  comes  to  occupy  it ; 
and  that  what  remains  of  the  original  spores  and  bacilli  is 
sufficient  both  in  numbers  and  potency  to  cause  efficient 
infection  of  the  occupant.  And,  unless  it  may  be  assumed 
or  can  be  shown  that  the  bacillus-spore  acquires  such  viru- 
lence by  age  that  a  single  old  spore  shall  have  the  parasi- 
tical power  of  ten  thousand  recent  spores,  it  is  simply 
impossible  to  conceive  that  a  scion  of  one  generation  has 
become  phthisical  consequent  u.pon  spores  handed  down 
from  the  previous  generation.  For  it  is  palpable  that  a 
brother  or  sister  during  one  week's  or  one  night's  attend- 
ance on  the  dying  patient  shall  be  exposed  to  ten  thousand- 
fold the  danger  a  nephew  or  niece  will  be  exposed  to  from 
occupying  the  room  of  an  uncle  or  aunt  who  died  some 
twenty,  fifteen,  or  even  ten  years  before  he  or  she  went  into 
it.  But  the  chances  that  the  first  phthisical  attack  of  a 
member  of  a  family  is  dependent  on  bacillus-spores  left  in 
a  room  by  one  of  the  previous  generation,  are  seen  to  be 
still  more  remote  in  the  case  where  none  of  the  previous 
generation  die  from  phthisis,  or  get  cavities  in  the  lung.  It 
may  have  happened  that  the  room  of  a  phthisical  lad  may 
have  been  occupied  by  two  or  three  of  his  uncles  in  turn, 
who  may  have  shown  premonitory  signs  of  lung-mischief, 
and  may  even  have  had  small  deposits  of  tubercle,  but  they 
have  gone  off  ore  by  one  (before  caseation)  to  the  uni- 
versities, or  to  the  army  or  navy,  or  elsewhere,  and  have 


80        THE  PREVENTION  OF  CONSUMPTION. 

either  recovered  and  gone  through  their  career  or  have  died 
perhaps  of  phthisis  away  from  home.  In  such  a  case  the 
contagionist  has  to  go  back  yet  another  generation  for  the 
efficient  contamination  of  the  room ;  for  he  is  driven  to  a 
purely  local  cause — a  fund  of  old  spores — to  account  for  the 
first  attack  in  the  latest  generation.  He  carmot  assume  a 
common  cause,  such  as  dry  bacillus-spores  equally  dissemi- 
nated through  the  house^  or  the  whole  family  (having  the 
hereditary  predisposition  and  being  equally  exposed)  would 
be  involved.  In  short,  the  difficulties  surrounding  this  one 
facet  of  the  subject  are  insurmountable. 

If  we  go  on  with  the  history  of  the  family  after  the 
first  phthisical  attack  in  a  generation,  we  have  fresh  as 
well  as  dry  bacillus-spores  to  deal  with ;  and  here  it  should 
be  far  easier  for  the  contagionist  to  make  his  case  good. 
But  supposing  him  to  bridge  over  the  space  between  two 
generations  b}^  chains  of  dry  spores,  he  then  finds  himself 
face  to  face  with  anomalies,  incongruities,  and  eccentricities 
without  end.  They  who  should  be  infected  to  a  certainty 
unaccountably  escape  infection,  and  the  converse.  Both 
parents,  though  of  undoubted  phthisical  lineage  (and  age 
gives  no  protection),  remain  free  from  attack  through- 
out the  successive  fatal  illnesses  of  their  children ;  the 
daughter  most  in  attendance  on  the  infected  keeps  well, 
and  the  others,  and  perhaps  the  sons,  sicken ;  and  so  on. 

Writers  have  remarked  certain  sequences  in  the  in- 
cidence of  what  has  been  called  "  family  phthisis."  In 
some  cases  the  first  or  second  son,  or  first  or  second 
daughter,  die  in  a  regular  order  in  each  generation.  Dr. 
Brchmer,  of  Berlin,  has  observed  that  "the  tendency  to 
inherit  is  greater  in  children  born  within  twelve  montli.s 
of  their  elder  brother  or  sister  than  those  born  after  a 
longer  interval."  Dr.  Brehmcr  also,  according  to  tlie  Medical 
Times   (September   5,    1885),   "presents   a   series    of   one 


HEREDITY.  81 

hundred  cases  to  show  the  circumstances  under  which 
isolated  members  of  families,  not  labouring  under  hereditary 
taint,  have  become  the  subjects  of  tubercular  disease,  .  .  . 
and  it  is  remarkable  that  nearly  all  were  members  of  large 
families,  generally  the  sixth  in  order."  I  do  not  profess 
to  see  a  way  to  a  clear  explanation  of  either  of  these 
curious  illustrations  of  the  apparent  freaks  in  the  incidences 
of  phthisis,  though  probably  the  facts  might  disclose  that 
local  malaria  was  concerned,  especially  where  the  sixth 
of  a  family  becomes  infected ;  for  it  may  very  well  be 
supposed  that  the  available  decent  bedrooms  are  occupied, 
and  that  the  "sixth  in  order"  has  to  be  stowed  away  in  some 
ill-lighted  corner  of  the  house.  But  how  is  the  contagionist 
to  accommodate  these  phenomena  with  the  view  of  a  trans- 
mission of  bacillus-spores  from  a  previous  case  of  tubercu- 
losis ?  It  would  not  be  easy  to  do  this,  even  if  in  the 
hundred  cases  the  families  were  "  labouring  under  hereditary 
taint,"  but  these  instances  of  "  spontaneous,"  or  "  acquired 
phthisis/'  occurring  in  the  "  sixth  in  order,"  must  be  ex- 
tremely difficult  to  square  with  sputum-dust.  Perhaps 
these  are  the  cases  in  which  it  is  better  to  doubt  the  facts. 

I  have  seen  it  stated  somewhere,  though  whether  in 
a  medical  work  or  not  I  cannot  recall,  that  the  succession 
to  titles  and  estates  in  England  has  been  largely  governed 
by  phthisis.  The  gist  of  the  statement,  as  well  as  I  can 
recollect  it,  is  that  in  some  families  the  eldest  son  has 
succeeded  the  father  for  three  or  four  or  more  generations, 
and  that  one  or  more  of  the  younger  sons  and  daughters 
have  died  from  phthisis,  and  always  in  a  certain  order  in 
each  generation.  In  other  families  the  eldest  son  has  in- 
variably died  from  phthisis,  and  the  second,  third,  or  fourth 
son,  as  the  case  may  be,  has  as  invariably  come  into  posses- 
sion— the  eldest  son  and  elder  sons  having  died  from  the 
disease  in  a  regular  order  of  succession  according  to  priority 
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of  birth.  The  same  phenomena  have  also  been  observed 
with  respect  to  the  daughters.  Whether  all  this  is  founded 
on  fact  or  not,  or  whether  it  can  be  verified  or  disproved 
by  exact  investigation,  I  must  leave  for  the  present.  I 
give  it  for  what  it  is  worth,  merely  observing  that  any 
series  of  incidences  of  phthisis  exhibiting  regularity  and 
apparently  occurring  in  obedience  to  some  law  in  eacli 
generation  may  easily  be  conceived,  and  admit  of  ready 
explanation  by  the  view  of  a  bacillary  malaria  existing  in 
and  restricted  to  particular  bedrooms ;  and  that  neither 
such  cases  nor  any  of  the  cases  of  a  similar  nature  any- 
where cited  can  be  adequately  explained  by  heredity  or 
contagion. 

Atavism  has  been  adopted  by  Dr.  E.  Thompson  ("  Family 
Phthisis,"  Dr.  R.  Thompson :  1884)  as  a  way  of  accounting 
for  the  non-transmission  of  hereditar}'-  influence  to  certain 
members  of  "consumptive  families,"  and  for  the  non- 
occurrence of  phthisis  in  one  generation  or  several  genei'a- 
tions  of  a  phthisical  family.  Wlien  a  strain  of  phthisical 
blood  is  found  to  be  silent  for  two  or  three  generations, 
and  then  to  assert  itself  loudly  and  with  cumulative  effect 
in  the  descendants,  it  is  plainly  atavism,  for  there  are 
numerous  instances  of  it,  and  Darwin  and  the  naturalists 
call  skips  of  this  sort  atavism.  But,  seeing  that  the  para- 
sitism of  the  tubercle  bacillus  had  been  demonstrated  to 
be,  and  was  recognized  as,  the  specific  cause  of  phthisis,  it 
is  somewhat  difficult  to  see  where  atavism  comes  in — 
unless,  by  ignoring  the  bacillus.  Dr.  Thompson  intended  to 
convey  his  dissent  from  the  view  that  tlie  parasite  causes 
the  disease.  If  he  did  not  mean  this,  the  ([uestion  then 
arises  whether  atavism  in  phthisis  refers  to  the  host  t)r 
the  guest;  and  until  this  point  is  cleared  up,  the  question 
may  be  allowed  to  stand  over. 

In  one  matter  involvinir  the  house  the  contairionist  lias 
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made  out  a  prima  facie  case ;  namely,  the  implication  of 
the  sound  wife  by  the  phthisical  husband,  or  the  converse. 
Many  instances  are  recorded  where  marriage  with  a  con- 
sumptive has  been  followed  by  the  sound  mate— the  sound 
wife  more  frequently  than  the  sound  husband — falling  into 
consumption;  and  these  phenomena  are  held  by  some 
etiologists  to  indicate  direct  contagion,  and  by  others  to  be 
the  results  of  exposure  to  the  same  conditions  that  caused 
phthisis  in  the  first-affected  mate.  It  has  been  brought  out 
clearly,  by  collections  of  clinical  facts,  that  the  sound  wife 
is  more  liable  to  contract  the  disease  than  the  sound 
husband  is.  In  England,  one  of  the  principal  exponents  of 
contagion  in  this  matter  is  Dr.  Hermann  Weber,  and  in  the 
Croonian  Lectures  delivered  by  him  (Lancet,  March,  1885) 
he  observes,  "  On  the  question  of  contagiousness  of  phthisis, 
the  views  of  medical  men  will  probably  remain  divided  for 
a  long  time  to  come.  The  facts  brought  forward  by  Drs. 
Theodore  Williams,  Pollock,  and  Andrew  are  very  encourag- 
ing, and  we  may  be  sure  that  phthisis  is  not  in  the  same 
way  communicable  as  scarlet  fever  and  small-pox  are.  But 
we  must  bear  in  mind  that  there  is  more  intimate  inter- 
course between  husband  and  wife,  and  near  relatives  sleep- 
ing in  the  same  room,  and  even  in  the  same  bed,  with 
consumptive  persons,  than  between  nurses  or  doctors  and 
patients  ;  and  that,  besides,  the  hygienic  arrangements  at 
the  Brompton  Hospital,  and  at  some  of  the  best  general 
hospitals,  are  much  better  than  those  of  many  small  private 
houses.  Since  I  read  a  paper  on  the  "  Communicability  of 
Phthisis  between  Husband  and  Wife"  at  the  Clinical 
Society  more  than  ten  years  ago,  I  have  not  met  in  my 
own  practice  with  any  such  striking  cases  as  those  which  I 
then  related,  so  that  I  am  happy  to  think  they  are  rarer 
than  it  seemed  to  me  at  that  time ;  but  I  remain  convinced, 
from  clinical  facts,  of  the  communicability  of  phthisis  under 
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certain  circumstances,  and  the  experimental  researches  of 
Tappeiner,  Veraguth,  and  Schaffer  ought  not  to  be  for- 
gotten. In  preventive  medicine,  therefore,  the  infectious 
character  of  phthisis  ought  to  lead  to  certain  precau- 
tions. .  .  ." 

Without  going  deeply  into  pathological  questions,  it  is 
to  be  observed  that  it  has  been  recognized  that  tuberculosis 
may  certainly  be  communicated  where  local  tuberculosis 
of  the  genito-urinary  organs  exists.  It  is  of  course  possible, 
in  the  case  of  husband  and  wife,  and  it  may  have  happened, 
that  a  quasi-traumatic  tuberculosis  has  been  induced,  and 
that  the  bacilli  may  have  gotten  into  the  lungs,  as  well  as 
other  organs,  by  way  of  the  blood-stream,  and  that  a  form 
of  galloping  consumption  has  occurred  concurrently  with 
the  general  tuberculosis.  Such  cases,  however,  must  be 
exceedingly  rare,  and  need  not  enter  into  the  question  here. 
Our  inquiry  is  simply  whether  ordinary  phthisis  is  ever 
"  caught "  from  a  consumptive  husband  by  a  sound  wife 
through  her  inhaling  bacillus-spores  given  off  from  his 
organism,  or,  conversely,  whether  the  husband  can  "  catch  " 
phthisis  in  the  same  way  from  the  consumptive  wife.  This 
is  the  plain  issue.  The  fact  that  when  the  disease  exists 
in  the  one  it  not  unfrequently  declares  itself  in  the  other, 
is  undisputed.  What  is  required  is  the  explanation  of  the 
fact.  Is  the  second  affection  dependent  or  consequent  upon 
the  first  ?  Or  are  both  affections  due  to  the  same  or  a  like 
cause,  and  therefore  independent  the  one  of  the  other  ? 

It  will  be  obvious  that  I  conceive  that  husband  and 
wife  are  both  infected  (almost  invariably)  by  the  one  local 
malaria.  The  more  frequent  subsequent  infection  of  the 
wife,  however,  lends  strength  to  this  view.  Writers  have 
asssigned  several  good  reasons  for  the  proportionately  greater 
niuiiber  of  instances  in  which  she  succmubs,  such  as  her 
indoor  and   sedentary  occupations,  and  her  long  and  ex- 
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hausting  attendance  on  the  sick  husband — attendance  which 
is  not  so  frequently  given  by  the  sound  husband  to  the 
sick  wife.  These  conditions,  all  pressing  more  severely  on 
the  wife,  point  significantly  to  greater  exposure  to  a  local 
bacillary  malaria.  But  there  is  one  social  factor  which  has 
not  been  noted.  It  happens  that  the  man  generally  takes 
the  woman  to  his  own  house.  It  is  seldom  that  the  husband 
goes  to  live  in  the  house  occupied  by  the  wife  before 
marriage.  And  it  is  this  custom,  probably,  which  largely 
influences  the  results,  for  a  host  of  household  arrangements 
and  worldly  concerns  come  into  play.  A  man  succeeds  to 
an  estate,  for  instance,  and  goes  to  live  in  the  house  on  it 
a  year  or  so  before  marriage.  Another,  living  in  his  own 
house  when  he  marries,  has  found  it  necessary  to  give  up 
his  bachelor's  quarters  and  to  occupy  another  room.  A 
third  may  have  taken  an  old  house  and  furnished  and  lived 
in  it.  A  fourth  may  have  built  a  house.  A  fifth  may  be 
compelled  to  take  his  wife  to  whatever  house  or  lodging  he 
has,  and  so  on.  It  may  readily  be  perceived,  therefore,  that 
in  so  many  thousand  marriages,  it  will  happen  in  a  certain 
number  of  instances  that  the  arrangements  for  the  marriage 
end  by  the  man  being  exposed  (inferentially)  to  a  local 
bacillary  malaria,  in  the  room  to  be  afterwards  occupied  by 
the  married  couple,  for  several  months,  or  a  year,  or  longer, 
before  the  marriage ;  and  that,  although  phthisis  may  not 
have  declared  itself  in  him  at  the  time  of  the  marriage,  it 
may  develope  shortly  after,  or  in  a  few  months,  or  not  for  a 
year  or  two  (according  to  the  degree  of  infective  power  of 
the  bacillary  malaria  and  the  seasonal  conditions  affecting 
the  bacillus-vegetation).  In  any  case,  the  long  prior  ex- 
posure he  has  had  will  almost  certainly  insure  his  being 
attacked  first ;  but  the  wife  is  likely  to  be  infected  in  less 
time  than  the  husband,  because  of  her  greater  exposure 
within  a  given  time.     For  the  same  reason  when  the  pair 
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commence  married  life  by  both  occupying  a  malarious 
bedroom  which  neither  had  occupied  before,  the  probabilities 
are  that  the  wife  will  succumb  to  the  parasite  first. ' 

Dr.  Weber's  cases  (referred  to  in  the  Croonian  Lectures), 
in  which  consumption,  as  he  infers,  was  communicated  in 
wedded  life  by  purely  contagious  processes,  will  admit  also 
of  the  interpretation  that  they  had  a  malarial  source  ;  and 
some  of  them  disclose  this  source  very  plainly.  I  can 
only  find  space  to  refer  to  the  one  case  which  has  been  so 
much  commented  on,  but  it  is  a  typical  case,  and  will 
serve  for  all.  The  case,  abridged,  is  this :  A  young  man 
lost  his  mother,  two  brothers,  and  a  sister  from  phthisis ; 
twice  had  haemorrhage  from  the  lungs  himself,  but  got  well, 
and  married  at  twenty-seven.  His  wife,  in  good  health 
then,  died  of  consumption  after  her  third  confinement.  He 
again  married  an  apparently  healthy  woman,  who  died  in  a 
year  of  galloping  consumption.  He  then  married  a  third  wife, 
a  healthy  young  woman  of  twenty-five,  of  an  exceptionally 
heahthy  family.  During  her  second  pregnancy  she  developed 
symptoms  of  phthisis,  which  ran  a  rapid  course,  and  her 
death  occurred  in  eight  months.  He  married  a  fourth  time, 
a  perfectly  healthy  young  woman,  twenty-three  years  old, 
with  healthy  family  antecedents.  Three  months  after  her 
first  child  was  born  she  showed  symptoms  of  phthisis,  and 
after  two  sea-voyages  she  died,  after  an  illness  of  nine 
months,  with  tubercle  in  the  liver,  spleen,  and  intestines,  as 
well  as  in  the  lungs.  The  husband,  who  was  a  sailor,  re- 
mained in  a[)parently  good  health  until  he  had  to  lie  by  on 
account  of  a  severe  fracture,  when  he  contracted  phthisis, 
and  died  within  two  years. 

This  unique  case  has,  at  first  blush,  a  suspicious  look  of 
con.sumption  a.  sangiiive  in  the  wives.  The  fact  that  such 
a  succession  of  instances  of  phthisis  should  have  occurred 
in  the  four  wives   of  one  man  certainly  lends   transient 
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colour  to  the  view  that  the  husband  was  the  principal,  if 
not  sole,  agent  by  which  the  bacillus-spores   were  trans- 
mitted ;  but  even  the  short  account  of  the  phenomena  enables 
us  to  look  beyond  this  superficial  view.     The  history  of  the 
man  himself  suffices  to  show  that  he  was  free  from  active 
local  and  general  tuberculosis  from  the  period  when  he  had 
the  second  attack  of  haemorrhage  in  his  youth,  until  his 
middle  or  old  age — whichever  it  was — when  he  contracted 
phthisis  and  died.     With  the  exception  of  the  second,  it  is 
perfectly  clear  that  the  wives  contracted  phthisis  in  the 
ordinary  way  by  the  bacillus-vegetation  passing  through 
the  air-passages  :  and  with  regard  to  the  second  wife,  there 
are  no  valid  grounds  for  assuming  that  her  galloping  con- 
sumption was  started  by  general  tuberculosis.     On  the  con- 
trary, the  plainly  indicated  commencements  of  the  phthisis 
of  the  first  and  third  wives  almost  force  the  conclusion  that 
the  phthisis  of  the  second  wife  also  originated  in  the  lungs ; 
for  it  is  in  the  last  degree  improbable  that  the  husband 
contracted  a  local  tuberculosis  after  the  death  of  the  first 
wife,  and  recovered  from  it  before  the  marriage  with  the 
third  wife.    If  we  can  thus  eliminate  the  element  of  marital 
intercourse,  the  occurrence  of  the  disease  in  all  the  wives  is 
reduced  to  an  occurrence  of  ordinary  pulmonary  consump- 
tion ;  and  if  we  then  couple  the  fate  of  the  mother,  two 
brothers,  and  sister  of  the  husband,  and  the  husband's  first 
attack  before  he  went  to  sea,  with  the  subsequent  fate  of 
the  wives  and  with  the  final  death  of  the  husband,  we  have 
very  strong  presumptive  evidence  that  all  these  deaths  from 
ordinary  consumption  were  due  to  the  same  local  bacillary 
malaria. 

Apart  from  the  human  interest  that  attaches  to  a  case 
of  this  kind,  it  has  a  high  etiological  interest.  I  can  but 
glance  at  a  few  of  the  instructive  inferences  to  be  drawn 
from  it.     The  house,  or  malarial  shambles,  rather,  in  which 
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all  these  persons  were  slaughtered,  it  is  to  be  inferred,  was 
exceptionally  damp,  from  some  extrinsic  or  intrinsic  cause, 
throughout,  and  the  bedrooms — especially  the  husband's 
bedroom — were  unusually  dark,  and  contained,  consequently 
perhaps,  an  excessive  amount  of  organic  impurity.  Per- 
haps, however,  the  usual  quantity  of  organic  matter  in  the 
bedrooms,  together  with  very  dull  diffused  light  and  an 
extreme  degree  of  moisture  from  swampy  ground,  with 
artificial  warmth,  might  account  for  the  obviously  high 
degree  of  virulence  of  the  resultant  bacillary  malaria — a 
degree  which  implies  far  greater  vitiation  of  the  atmosphere 
than  obtains  in  the  bedrooms  of  the  higher  classes ;  a  degree 
quite,  if  not  more  than,  equal  to  that  in  the  very  poorest 
and  most  squalid  of  underground  dormitories  in  England. 
From  some  cause  the  bacillus-vegetation  in  this  house  was 
developed  in  almost  tropical  luxuriance,  and  held  its  ground 
with  singular  persistency,  as  may  be  inferred  from  early 
lodgment,  rapid  caseation,  and  galloping  consumption. 

But  the  chief  etiological  interest  in  the  case  centres  in 
the  husband.  He  contracts  phthisis,  or  gets  into  the  stage 
of  early  tubercle-formation,  but  goes  to  sea  and  is  cured. 
Dr.  Weber,  Ave  observe,  describes  the  disappearance  of  the 
symptoms  as  an  "  abeyance  "  of  the  disease ;  but  I  accept 
Professor  Flint's  view  that  such  cases  are  veritable  cures  by 
"  self-limitation."  The  assumption  that  the  encapsuled  bacilli 
may  be  set  free,  may  commence  vigorous  parasitic  life,  and 
cause  serious  lesions  in  the  lungs,  may  stop  an  etiological  gap, 
but  the  proba})ilities  are  greater  that  a  recurrence  of  })hthisis 
and  the  occurrence  of  recrudescence  depend  on  a  reintro- 
duction  of  bacillus-vegetation  into  the  lung  from  without. 
This  is  to  be  inferred  from  the  case  of  this  sailor,  who  was 
not  efficiently  reinfected  until  he  was  accidentally  laid 
up,  and  thus  had  to  succumb  through  exposure  to  the 
malaria  which  had  infected  his  four  wives.     But  for  this 
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accident,  he  might  have  continued  his  seafaring  life  to  old 
age  without  a  return  of  phthisical  mischief.  That  the  cure 
was  a  valid  one  is  further  evident  from  the  fact  that  he 
was  largely  exposed  at  times  to  the  local  cause  which  in- 
volved his  wives.  First  and  last,  he  must  have  inhaled  a 
large  volume  of  the  air  in  his  house  without  being  rein- 
fected ;  and,  whether  we  regard  the  local  contamination  of 
the  house  as  dependent  on  bacillus-spores  derived  solely  from 
the  infected  persons  who  had  inhabited  it,  or  look  at  it  as 
due  to  a  malaria  caused  by  a  free  growth  of  bacillus- vegeta- 
tion, the  fact  that  this  sailor  remained  free  from  consump- 
tion whilst  his  wives  were  successively  dying  of  it,  shows 
almost  conclusively  that  he  had  radically  cured  himself  by 
going  to  sea. 

Without,  however,  stopping  to  consider  the  cure  itself, 
for  it  was  so  plainly  due  to  his  avoidance  of  the  malaria  of 
his  own  house,  we  will  just  glance  at  the  striking  and  signi- 
ficant exemplification  afibrded  us  of  the  slight  tenure  on 
which  the  ''phthisical  "  and  "  anti-phthisical  constitutions" 
are  held.  Here  we  have  the  two  forms  of  constitution 
brought  into  juxtaposition  in  the  same  house,  and  so  con- 
trasted that  the  relative  value  of  each  form  may  be  readily 
appreciated.  We  see  four  singularly  healthy  young  women, 
without  a  phthisical  flaw,  carried  ofi'  by  consumption,  while 
their  husband,  phthisical  before  marriage,  and  of  pronounced 
phthisical  antecedents,  cures  himself  by  going  to  sea, 
remains  well  through  all  their  illnesses,  and  then,  when 
compelled  to  leave  the  sea  and  lay  up,  is  once  more  brought 
within  the  influence  of  the  malaria,  and  dies  of  phthisis  at 
last,  though  not  without  a  stout  struggle  of  two  years.  The 
mode  of  his  death  accentuates  the  cure,  and,  taken  in  con- 
nection with  the  history  of  his  life,  fixes  reinfection  on  the 
house. 

I  must  leave  several  minor  points  of  interest  in  this 
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remarkable  case,  but  will  add  that  thoiigli  it  may  not  contain 
in  itself  sufficient  to  establish  that  the  phthisis  which  occurred 
in  this  one  house  was  caused  by  a  malaria  from  bacillus- 
vegetation  growing  and  multiplying  in  the  rooms,  yet,  when 
the  facts  are  placed  side  by  side  with  the  facts  and  deduc- 
tions relating  to  the  houses  of  "consumptive  families" 
which  are  sufficient,  I  submit,  to  sustain  the  inference  of  a 
local  malaria  of  this  nature — the  two  sets  of  facts  are  found 
to  accord  perfectly;  whereas  the  difficulties  in  the  way  of 
showing  that  the  phthisis  in  this  house  occurred  from 
bacillus-spores  derived  from  tuberculous  organisms  incapable 
of  growing  and  multiplying  in  the  rooms  are,  I  conceive, 
insurmountable. 

In  Klein's  paper  in  The  Practitioner  for  August,  1881, 
on  "  The  Etiology  of  Miliary  Tuberculosis,"  are  some  cases 
of  tuberculosis  ending  in  phthisis  which  would  appear  to 
have  been  directly  communicated  from  person  to  person. 
Guerin's  case  seems  to  refer  to  tuberculosis  onl}^  Yillemin's 
cases,  however,  include  phthisis,  but  they  are  similar  to  Dr. 
Weber's  cases,  and  call  for  no  special  remark.  In  these  and 
all  other  cases  relatino;  to  husband  and  wife,  the  unknown 
quantity  of  the  house  and  local  bacillary  malaria  has  not 
been  taken  into  account. 

There  is  one  aspect  of  the  husband  and  wife  question 
involving  the  dwelling-house  which,  though  important  to 
the  etiologist,  has  not  been  brought  out  into  strong  light 
by  the  faculty.  The  rays  from  it  are  invisible,  but  they 
are  made  fluorescent  by  sociological  means — sucli  as  the 
chatty  reminiscences  of  an  old  country  physician,  or  even 
of  some  elderly  man  of  the  world  with  a  retentive  memor}- 
and  a  knowledge  of  everybody's  family  history.  Though 
there  are  no  clinical  records,  we  might  learn  from  these 
other  sources  that  there  is  another  side  to  the  ghastly 
picture  of  the  four  consumptive  wives.     We  might  hear  of 
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young  women  whose  fate  was  looked  upon  as  sealed,  for 
some  of  their  brothers  and  sisters  had  died  from  phthisis, 
and  the  seeds  of  it  had  manifestly  been  sown  in  them,  but 
who  have  married  and,  contrary  to  the  predictions  of  the 
family  physician  and  the  fears  of  the  friends,  have  recovered 
perfectly  and  reared  families  of  healthy  children.  Such 
facts  do  not  reach  the  case-book,  but  they  are  not  to  be 
ignored.  There  are  no  statistics,  but  we  may  get  a  fair  grip 
of  the  subject,  nevertheless. 

Within  this  century  many  thousands  of  young  women 
belonging  to  "  consumptive  families "  have  married  in 
England,  but  we  will  restrict  the  view  to  the  marriages  of 
the  higher  social  classes.  It  is  well  known  that  many  of 
these  so-called  "tainted"  families  have  intermarried,  and 
that  "  collaterals  "  abound.  In  the  south  and  west,  and  in 
the  midland  counties,  indeed,  there  are  few  families  whose 
blood  is  not  "tainted"  more  or  less.  The  further  north  the 
less  is  the  proportion  of  this  "  taint,"  and  in  Scotland  it  is 
still  less.  Now,  although  the  greater  proportion  of  these 
marriages  have  unquestionably  resulted  most  unfortunately, 
sometimes  by  husband  or  wife  or  both  dying  before  a  child 
is  born,  sometimes  by  several  of  the  children  becoming 
phthisical,  and  sometimes  by  one  or  both  parents  dying  and 
leaving  their  young  progeny :  yet  it  is  no  less  unquestion- 
able that  many  of  the  mothers  of  tuberculous  and  con- 
sumptive children  have  themselves  been  rescued  from 
imminent  death  from  phthisis  by  marriage  into  even  closely 
allied  families.  The  ethics  of  these  consanguineous  marriages, 
either  in  the  past  or  the  future,  we  are  not  concerned  with. 
What  is  required  is  the  explanation  of  the  fact  that  a  young 
woman  in  the  stage  of  "  physiological  misery,"  or  beyond  it, 
who  marries  a  first  cousin  shall  get  well,  bear  children,  live 
to  old  age,  and  die  from  some  disease  other  than  phthisis. 

And   I  say  unhesitatingly  that  exhaustion   of  all  the 
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conditions  by  which  the  differentiation  before  and  after 
marriage  can  possibly  be  brought  about,  leaves  but  one 
sufficient  cause  for  her  recovery,  namely,  her  withdrawal 
from  an  atmosphere  holding  sufficient  bacillus-vegetation  to 
induce  efficient  infection,  and  her  removal  to  an  atmosphere 
either  free  from  the  veo-etation,  or  holdino-  it  in  such  scant 
proportion  as  to  be  innocuous  even  to  one  in  whose  lung 
parasitism  had  commenced.  This,  I  submit,  is  a  forced 
conclusion.  If  we  are  on  sound  ground  here,  it  follows 
that  the  change  in  the  air  she  inspires  is  a  consequence  of 
the  change  of  residence.  It  is  an  inferential  certainty  that 
she  was  breathing  an  efficient  malaria  in  the  paternal  house, 
and  that  she  is  outside  the  sphere  of  an  efficient  malaria  in 
her  husband's  house.  And  from  this  fixed  point  we  may 
not  only  safely  infer  the  nature  of  her  environments 
hitherto,  but  the  nature  of  her  changed  environments,  and 
we  may  predict  the  future  fate  of  her  children,  so  far  as 
tuberculosis  is  concerned,  with  unerring  precision  for  any 
number  of  generations.  Her  bedroom  in  her  father's  house 
was  deficient  in  chemical  light.  In .  the  husband's  house  all 
the  rooms  she  occupies,  at  all  events  her  bedroom,  dressing- 
room,  boudoir,  etc.,  are  probably  on  the  south  and  east  side, 
with  ample  windows,  and  are  provided  with  sufficient  light 
of  the  requisite  chemical  intensity  to  keep  the  air  sur- 
rounding her  at  night  sweet  and  wholesome,  or  free  from 
bacillus-vegetation.  Here  the  lesions  of  one  or  both  lungs, 
undisturbed  by  fre(|uent  invasions  of  detached  bacillus- 
vegetation,  are  repaired  as  soon  as  the  parasitism  of  the 
bacillus-forms  then  in  j)ossession  comes  to  an  end ;  and  this 
may  soon  hai)peu  tln-ough  tlicir  death  or  sterility,  even 
wliere,  as  has  been  seen,  large  masses  of  tubercle,  or  even 
cavities,  are  present.  From  this  time,  if  not  absolutely 
consumption-proof,  she  will  be  free  from  phthisis  so  long  as 
she  shall  inhabit  the  same  or  similar  rooms. 
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If  the  nursery  and  children's  bedrooms  are  equally 
favoured  with  her  own  in  the  matter  of  sunlight,  her  off- 
spring will  grow  to  maturity  without  a  sign  of  tubercle  in 
spite  of  their  double  heritage  of  "  taint ; "  but  such  favour- 
able conditions  for  all  the  branches  of  a  large  family  obtain 
in  but  a  small  proportion  of  the  greatest  houses.  It  has 
happened  in  many  instances,  no  doubt,  that  whole  families 
have  been  so  exceptionally  well  placed  in  regard  to  light, 
that  they  have  been  reared,  consequently,  free  from  scro- 
phula  and  consumption;  yet  in  the  majority — the  large 
majority — of  cases,  in  some  parts  of  the  country  (especially 
during  the  first  half  of  the  century),  some  one  or  more  of  the 
rooms  set  apart  for  the  younger  children  and  for  the  youths 
have  received  an  amount  of  chemical  light  far  below  the 
standard.  It  has  not  been  thought  of  any  importance  to 
give  the  young  folk  sunny  chambers.  If,  therefore,  some 
of  the  minor  bedrooms  in  the  house  of  the  matron  who  has 
been  snatched  from  untimely  death  by  union  with  her 
cousin  be  sunless,  she  will  to  a  certainty  see  one  or  more  of 
her  sons  or  daughters  going  the  way  of  her  brothers  and 
sisters.  It  may  be  her  eldest  or  youngest  born  children, 
her  sons  only,  or  daughters  only,  that  perish,  as  the  rooms 
may  be  accidentally  apportioned ;  or  all  may  die,  if  placed 
in  a  wing  of  the  house  overshadowed  by  other  portions  of 
the  building.  The  healthy  survivors,  if  any,  fulfil  their 
career  and  marry,  and  the  mother  becomes  a  grandmother, 
perhaps  a  great-grandmother;  and  in  each  generation  she 
will  see,  probably,  somewhat  similar  gaps  left  by  phthisis 
in  the  families  of  perhaps  all  her  descendants.  Thus  the 
circle  of  "  collaterals  "  widens,  and  the  instances  of  atavism 
accumulate. 

As  the  alliances  made  by  the  family  have  been  amongst 
the  titled  or  {wealthier  classes,  we  shall  find  in  all  its 
branches,  if  we  bring  its  history  down  to  the  present  day. 
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a  very  marked  proportionate  decrease  in  the  "  scropliulous," 
or  tuberculous,  affections,  and  in  the  mortality  from  con- 
sumption during  the  last  twenty-five  years.  This  result  is 
due  to  a  decrease  in  the  sum  or  value  of  the  bacillus- 
vegetation  surrounding  these  classes ;  and  it  is  evident  that 
this  decrement  has  occurred  through  the  agency  of  many 
factors,  the  principal  of  which  have  been  the  increased 
facilities  for  travelling  and  the  consequent  more  frequent 
change  of  place,  the  greater  fondness  for  outdoor  sports  and 
games  in  both  sexes,  the  more  enlightened  (though  still 
empirical)  curative  and  prophylactic  treatment,  but  above 
all  things  by  the  "  modernizing  "  of  old  country  seats,  and 
by  the  tendency  of  architecture  to  more  light  than  formerly. 
English  folk  during  the  last  two  or  three  generations  have 
been  slowly  but  surely  acquiring  a  taste  for  brighter  and 
more  cheerful  surroundings.  When  old  places  have  been 
restored  or  added  to,  or  when  new  houses  have  been  built, 
bay  windows,  perhaps,  or  "Queen  Anne"  or  French  windows, 
or  longer,  wider,  and  more  sashes  of  some  kind  have  been 
introduced,  and  in  most  instances  a  southerly  aspect,  when 
practicable,  has  been  selected.  All  these  factors  collectively 
have  either  converted  a  proportion  of  deadly  into  salubrious 
bedrooms,  or  have  resulted  in  many  newly  built  bedrooms 
being  fashioned  on  sound,  wholesome  principles.  And  this 
deduction  as  to  the  causes  of  the  decrease  of  phthisis  may 
not  alone  be  made  from  the  phenomena  of  the  incidence  of 
phthisis  in  this  class  of  habitations,  but  also  from  the 
phenomena  of  the  diminution  of  phthisis  amongst  certain 
sections  of  the  community — soldiers,  for  example,  whenever 
their  dormitories  have  been  changed  from  sunless  into 
sunny  rooms — the  diminution  being  in  a  ratio  with  the 
chemical  value  of  the  solar  radiation  admitted  into  tliein  by 
the  changed  conditions. 

Many  other  facts  bearing  on  the  question  of  heredity, 
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whether  in  its  true  sense  or  in  its  modified  meaning,  might 
be  here  adduced  in  support  of  the  contention  that  the 
bacillus  is  not  handed  down  in  any  shape  or  form  from, 
parent  to  child,  and  that  the  tendency  or  influence  acquired 
from  parentage,  admittedly  great,  has  cut  both  ways ;  so 
that,  while  on  the  one  hand  the  issue  of  some  progenitors 
have  inherited  both  the  physical  and  the  moral  attributes 
which  conduce  to  their  infection  and  reduce  their  power  of 
resistance,  on  the  other  hand  the  progeny  of  other  con- 
sumptive parents,  or  parents  coming  of  "  consumptive 
families,"  are  of  a  totally  different  breed  to  the  former  class 
of  descendants,  and  are  splendid  young  men  and  women, 
and  as  "  anti-phthisical "  in  eYery  way  as  they  can  be. 
Further  evidence  could  also  be  brought  forward  to  show 
that  the  real  influence  of  parentage  in  the  matter  of  phthisis 
has  consisted  principally,  if  not  wholly,  in  bringing  together 
a  number  of  human  beings  under  one  roof,  and  not  in 
transmitting  particular  qualities  to  the  offspring.  All  the 
phenomena  relating  to  the  incidence  of  phthisis  among  the 
servants,  retainers,  and  tenants  of  the  old  "  consumptive 
families"  would  throw  strong  light  on  the  concurrent 
incidence  of  phthisis  in  the  families.  A  multitude  of  facts 
connected  with  what  is  called  "  acquired  phthisis "  might 
serve  to  bring  out  more  clearly,  perhaps,  how  illusory  is  the 
"  phthisical  constitution  "  or  the  "  hereditary  influence,"  and 
how,  therefore,  the  distinction  between  "acquired"  and 
"  hereditary"  phthisis  is  verbal  and  unsubstantial,  and  drawn 
for  convenience  sake.  But  I  have  produced  facts  of  such 
weight  and  significance  that  more  would  be  surplusage.  If 
the  data  already  submitted  do  not  warrant  the  conclusions, 
there  is  an  end.  I  have  made  my  position  good,  or  it  is 
radically  bad ;  and  in  either  case  it  would  be  profitless  to 
produce  more  data. 

Before  leaving  the  subject  of  heredity,  I  would  observe 
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that  I  have  dwelt  at  length  on  the  clinical  facts  relating 
to  the  occurrence  of  phthisis  in  successive  generations  of 
the  families  of  the  upper  classes,  because  they  have  a  larger 
value,  etiologically,  than  all  other  clinical  facts  relating  to 
the  occurrence  of  phthisis  put  together.  By  confining  the 
inquiry  for  a  time  to  these  classes,  we  are  able  to  exclude 
many  possible  factors  which  tend  to  obscure  etiological 
speculation.  We  can  at  once  exhaust  out  all  visible,  recog- 
nized unsanitary  conditions — the  ingesta,  trades,  or  occupa- 
tions, destitution,  and  most  of  the  factors  which  at  one  time 
or  other  have  been  suggested  as  remote  or  proximate  causes 
of  phthisis.  We  see  at  a  glance  that  the  bacilli  in  the 
lungs  of  patricians  cannot  be  there  as  a  consequence  of  such 
surroundings  as  those  of  the  masses.  Want  and  misery, 
dirt,  overcrowding  in  dark  alleys  and  cellars,  etc.,  are  clearly 
not  essential,  therefore,  to  the  existence  or  to  the  dissemina- 
tion of  the  bacillus- vegetation.  By  keeping  steadily  in 
mind  that  we  have  to  bring  out  a  common  cause  by  which 
the  upper  and  lower  classes  are  placed  on  an  equal  footing 
as  regards  the  bacillus,  we  may  narrow  down  the  issues  to 
four,  viz.  true  heredity,  hereditary  influence,  contagion  in 
the  shape  of  sputum,  and  a  local  bacillary  malaria  from  a 
free-growing  vegetation.  And  as  the  first  and  second  of 
these  may  be  got  rid  of  without  miich  trouble — for  it  is 
palpable  that  no  amount  of  influence,  or  habit,  or  prononess, 
or  vulnerability,  or  of  any  transmitted  quality  or  "  taint," 
will  sufiice  to  cause  phthisis  without  an  introduction  from 
without  of  the  bacillus-vegetation — we  are  driven  for  our 
sufficient  cause  to  one  of  the  two  things — contagion  or 
bacillaria.  This  residuum  must  remain  from  all  etiological 
analyses  of  phthisi.s,  but  we  get  it  more  rapidly  and  simply 
by  the  agency  of  the  English  country-seat  of  the  old  fniui- 
lies.  The;  initial  difficulty  of  reducing  some  of  these  habita- 
tions to  the  level  of  some  of  the  lowest  abodes,  and  of  raising 
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some  of  the  filthiest  hovels  infinitely  above  some  of  the 
stateliest  piles  (so  far  as  the  risk  of  acquiring  phthisis  by 
residence  in  them  is  concerned),  is  overcome  by  the  view  of 
chemical  light.  With  this  key  we  may  go  through  every 
dwelling  and  lay  our  finger  on  the  plague-spots  ;  but,  what 
is  of  more  importance,  whilst  we  can  point  to  the  home  of 
the  bacillus-vegetation  with  even  greater  certainty  in  the 
dwellings  of  the  old  families  than  in  the  lowlier  dwellings 
in  their  neighbourhood,  we  can  also  more  readily  get  rid  of 
heredity  and  contagion  in  the  old  families. 

I  find  that  all  clinical  facts  are  in  accord  with  a  non- 
contagious cause  of  phthisis,  though  a  large  proportion  of 
them  may  be  made  to  accord  to  some  extent  with  a  con- 
tagious cause  as  well — hence,  of  course,  the  extreme  diver- 
sity of  opinion ;  but  the  clinical  facts  to  be  gathered  from 
the  phthisical  records  of  these  ancient  family  mansions  are, 
I  submit,  repugnant  to,  and  subversive  of,  the  doctrine  of 
contagion,  and  that  of  heredity  as  well.  Inherited  bacillus- 
tainted  blood,  even  if  it  be  a  possibility,  and  bacillus-spores 
derived  from  sputa,  etc.,  viewed  as  causes  of  phthisis,  are 
both  alike  incompatible  with  these  clinical  facts. 

Koch  has  protested  that  "  the  validity  of  his  views  is 
not  to  be  shaken  by  clinical  facts  "  {Lancet,  March  15, 1884, 
p.  481),  and  considers  that  the  results  of  "  clinical  observa- 
tions "  are  "  inconclusive  and  uncertain "  {Ibid.,  p.  493). 
But  this  attitude  would  appear  to  have  been  taken  up  rather 
late,  unless  it  is  intended  to  intimate  that  clinical  facts  and 
observations  are  "  inconclusive  and  uncertain  "  when  used 
by  others.  For  with  regard  to  his  objection  to  this  class  of 
facts,  it  is  to  be  observed  that  Koch  himself  has  not  omitted 
to  use  them  freely,  and  that  all  contagionists  rely  upon 
them  also,  to  show  how  the  bacillus-spore  travels  from 
organism  to  organism ;  and  it  is  not  apparent  why  they 
should  not  pass  current — with  the  usual  discount — when 
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put  into  circulation  by  the  anti-contagionist.  Further,  it 
may  be  remarked  that  the  actual  value  of  well-observed 
clinical  facts  is  far  higher  than  that  of  an  inference  "welded 
to  a  demonstrated  fact  in  such  wise  that  the  inference  seems 
to  be  a  part  of  the  fact,  or  is  accepted  as  having  been 
demonstrated  as  well  as  the  fact.  I  have  no  intention  of 
detracting  from  the  value  of  Koch's  discovery,  as  will  have 
been  seen.  His  feat  in  micro-pathology  was  a  great  effort, 
and  I  do  all  honour  to  it.  But  Koch's  etiological  and 
botanical  views  have  not  been  demonstrated.  His  experi- 
mental research  may  have  been  perfect,  but  it  does  not 
follow  that  all  his  conclusions  from  the  results  are  sound. 
Because  he  tacked  on  to  a  brilliantly  demonstrated  fact  of 
the  highest  order  an  inference  from  another  fact  of  minor, 
if  not  of  small,  value  in  itself,  an  inference  raising  issues 
distinct  from  those  which  were  settled  by  the  determination 
of  the  primary  question  in  his  inquiry,  that  inference  is  not 
to  remain  unquestioned  through  all  time,  as  though  it  had 
the  same  force  and  validit}^  as  an  inferential  certainty.  To 
have  that  rank,  it  must  go  through  the  fire ;  it  must  be 
shown  to  be  a  forced  conclusion,  and  certainly  the  conclu- 
sion is  not  forced  from  the  isolated  premiss  from  which  it 
is  drawn.  Unsupported  by  mycological  and  biological  facts, 
this  inference  of  Koch's  is  at  least  as  "  inconclusive  and 
uncertain  "  as  are  the  inferences  to  be  had  from  well-gar- 
nered clinical  facts. 

Notwithstanding  the  contempt  of  the  pathologist  for 
clinical  observations — when  they  do  not  chime  in  with  his 
views — the  etiologist  will  hardly  be  deterred  from  utilizing 
them  ;  for,  though  clinical  facts  may  bo,  and  have  been,  mis- 
interpreted at  times,  and  even  twisted  and  tortured  to  tit  in 
witli  particular  doctrines  and  dogmas,  the  facts  themselves 
are  unharmed,  and  stand  as  firmly  as  the  micro-pathological 
facts  which  may  have  led  to  false  conclusions  in  their  day. 
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Moreover,  the  clinical  facts  as  to  phthisis  are  so  plainly  ear- 
marked by  the  occurrence  of  the  manifestations  of  the  disease 
in  regular  order  a,nd  in  a  similar  manner  through  successive 
generations  of  the  same  family.  This  is  a  special  feature, 
indelibly  stamped  upon  this  set  of  clinical  facts,  which  the 
rough  handling  of  controversialists  cannot  disturb.  Such 
facts  must  have  their  meaning,  and  are  not  to  be  discarded 
in  any  study  of  phthisis. 

On  the  contrary,  it  is  clear  that  any  views  of  the 
causes  of  phthisis  which  are  not  comprehensive  enough  to 
take  in  all  the  clinical  facts  connected  with  its  incidence, 
and  to  reconcile  every  one  of  them  with  every  other  of 
them,  and  with  all  micro-pathological  and  other  facts,  are 
unsound.  And  by  virtually  admitting  that  his  etiological 
views  are  not  to  be  reconciled  with  the  clinical  facts,  Koch 
has  furnished  one  of  the  strongest  proofs  that  the  views 
themselves  are  at  fault.  If  the  conception  he  formed  as  to 
parasitism  had  been  sound,  it  would  have  been  sufficiently 
large  to  have  included  and  accommodated  clinical  and  all 
other  facts  readily  enough,  and  would  have  been  accepted 
by  the  world  accordingly.  That  it  has  not  done  this 
shows  that  his  conception  is  out  o£  joint  with  the  facts. 
Therefore  it  is  that  etiologists  all  the  world  over  persist 
in  testing  Koch's  views  by  the  aid  of  clinical,  in  default 
of  botanical,  facts ;  and  sooner  or  later  he  will  find  that 
either  he  must  prove  that  the  ordinary  phenomena  con- 
nected with  the  incidence  of  phthisis  have  not  occurred, 
or  have  not  been  correctly  described  by  observers  hitherto, 
or  he  must  reconstruct  his  views  so  as  to  square  with  these 
phenomena. 
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One  thing  wliich  has  long  been  observed  to  affect  the 
incidence  of  phthisis  is  the  trade,  work,  calling,  or  occupa- 
tion of  a  person.  The  facts  in  this  matter  are  all  significant, 
and  all  jump  with  the  view  of  a  local  bacillary  malaria. 
Setting  aside  the  knife-grinders,  potters,  and  other  workers 
whose  lung-affections  are  caused  principally  by  irritant 
particles,  and  may,  or  may  not,  be  complicated  by  lodg- 
ments of  bacillus-vegetation,  it  has  been  found  that  some 
occupations  conduce  to  phthisis  and  others  shield  from  it. 
The  mortality  from  consumption,  for  instance,  among 
tailors,  straw-plaiters,  lace-makers,  seamstresses,  printers, 
servants,  and  others  is  far  larger  proportionately  than 
among  tanners,  butchers,  smelters,  soap-boilers,  and  others. 
Sailors  who  follow  the  sea  regularly,  or  who  do  not  take 
long  spells  ashore,  are  largely  exempt  from  the  malady. 

The  conditions  surrounding  the  tailor,  the  seamstress, 
and  the  like  classes,  in  large  towns  especially,  are  well 
known.  The  close,  dark  workshop  and  the  underground 
dormitory  furnish  abundance  of  soil  and  the  required 
conditions  for  the  growth  of  the  bacillus- vegetation.  In 
such  places  the  main  difficulty  lies,  not  in  accounting  for 
the  occurrunce  of  consumption,  but  in  seeing  how  sucli  a 
large  number  escape  death  from  it.  Thi.s  etiological  point 
is,  indeed,  hard  to  clear  up  thoroughly  by  the  view  of 
a  local  bacillary  malaria,  but  the  attempt  gives  some  in- 
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structive  results.  It  may  be  inferred — 1.  That  the  perfectly 
or  nearly  still  air  of  midnight  affords  the  most  favourable 
conditions  both  for  the  growth  of  the  vegetation  and  for 
its  suspension  in  the  air ;  and  that,  consequently,  the  bustle 
and  stir  in  a  workshop,  even  by  gaslight,  or  dull  diffused 
light,  in  the  daytime,  will  materially  reduce  the  infective 
value  of  the  malaria.  2.  That  many  of  the  people  who 
work  in  such  places  sleep  in  high  garrets,  where  the  alti- 
tude and  the  sun  together  keep  the  air  free  from  the 
vegetation  in  efficient  quantity.  Yet  where  persons  like 
compositors  work  all  night  in  dirty  offices,  and  sleep  in 
the  day  in  rooms  often  darkened  purposely  to  ensure  sleep, 
the  implication  of  so  few,  relatively,  of  these  night- workers 
is  only  to  be  sufficiently  explained  by  the  assumption  that 
the  infective  power  of  the  local  malaria  is  diminished  by 
conditions  not  yet  taken  into  account.  3.  That,  whilst 
the  atmosphere  of  London  and  some  large  manufacturing 
towns  holds  finely  divided  solids  which  largely  absorb  the 
chemical  energy  of  the  ultra-violet  rays,  this  favouring 
condition  for  the  vegetation  is  counterbalanced  by  other 
conditions  inimical  to  the  vegetation  in  these  towns. 
These  conditions  cannot  be  determined,  but  among  them, 
probably,  are  the  presence  in  the  air  of  dwellings  of  the 
products  of  the  combustion  of  coal  as  fuel  or  as  gas,  and 
the  general  reduction  of  moisture  in  the  soil  and  in  the 
houses  both  by  the  interception  of  the  rainfall  (by  roofs 
and  rapid  drainage)  over  large  areas,  and  by  the  drying 
effect  of  fires  and  of  heat-radiation  from  brick  walls. 
Such  conditions,  together  with  several  minor  conditions, 
may  be  assumed  to  keep  down  the  crops  of  bacillus- 
vegetation.  4.  That  social  and  other  conditions  in  large 
towns — the  consumption  of  alcohol,  for  instance — may  tend 
to  lessen  the  mortality  from  phthisis. 

The  question  of  alcohol  in  this  connection   was  gone 
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into  some  few  years  ago  without  very  definite  results, 
because  of  the  tendency  of  inquirers  to  look  beyond  the 
abstract  in  this  kind  of  investigation.  Whether  a  moderate 
or  an  excessive  quantity  of  alcohol,  by  baciUicidal  or  other 
properties,  protects  the  London  artizans  and  the  classes 
below  them  against  phthisis  to  any  appreciable  extent,  we 
shall  never  learn,  probably;  but  that  the  quantities  of 
beer  and  spirits  consumed  in  London,  at  all  events,  lessen 
its  death-rate  from  phthisis,  by  the  substitution  of  other 
causes  of  death,  may  be  rationally  assumed.  Many  a 
wretched  workman,  stricken  with  "physiological  misery," 
takes  to  dram-drinking.  Whether  the  alcoholization  of  the 
blood  destroys  the  guests,  or  prevents  further  parasitism, 
is  not  now  in  question.  Perhaps  it  may  have  both  these 
efiects,  but,  at  all  events,  the  practical  result  is  that  they 
who  resort  to  this  mode  of  relief  frequently  end  by 
accidental  and  violent  modes  of  death  through  deliriuTn 
tremens,  etc.,  or  more  commonly  by  diseases  of  the  kidneys, 
liver,  etc.,  and  so  the  death-roll  of  phthisis  is  diminished, 

5.  That  "  self-limitation,"  or  the  death  or  expulsion  of 
the  bacillus,  from  some  cause  occurs  more  frequently 
amongst  these  classes.  Possibly  they  move  about  more 
from  place  to  place,  and  change  their  dormitories  oftener 
than  many  classes.  Other  causes  besides  these  enumerated 
might  be  assigned,  but  if  we  put  them  all  together,  it  has 
to  be  admitted  that  the  low  mortality  from  phthisis  in 
London  and  some  large  towns  is  not  yet  fully  accounted 
for ;  though,  at  the  same  time,  it  has  to  be  observed  that 
this  inability  to  explain  it  thoroughly  or  satisfactorily  does 
not  involve  the  proposition  that  this  low  mortality  is 
incompatible  with  the  assumption  of  a  bacillary  malaria. 
The  soundness  of  the  main  inferences  is  untouched,  but  an 
element  of  uncertainty  as  to  the  precise  conditions  that 
govern  the  value  of  the  malaria  is  introduced. 
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But  let  us  try  to  get  at  the  explication  of  the  same 
phenomenon  by  the  theory  of  sputum-dust.     Presumably 
there  is  more  sputum-dust  in  London  than  in  the  country, 
and  more  in  its  workshops  and  dens  than  in  the  country 
houses  of  "consumptive  families."     We  know  from  Koch 
that  the  spores  of  the  bacillus  are  tenacious  of  life,  even  in 
the  presence  of  decomposing  material,  for  a  long  period, 
and  that  they  cannot  multiply  outside  the  body;  therefore 
they  are  unaffected  by  local  conditions.     It  may  be  assumed 
that  the  greater  the  disturbance  of  the  air  the  greater  the 
number  of  spores   put   into   circulation,  and  that,  conse- 
quently, they  are  distributed  more  effectively  by  day  than 
by  night.     All  things  considered,  no  more  favourable  con- 
ditions for  the  spread  of  phthisis  by  contagion  can  possibly 
be  supposed  than  those  to  be  found  in  London.     How  is  it, 
then,  to  be  accounted  for,  on  contagion  principles,  that  the 
death-rate  from  phthisis  of  "  consumptive  families "  in  the 
country  is,  or  has  been,  higher  proportionately  than  that  of 
dwellers  in  the  lowest  quarter  of  London  ?     If  we  are  told, 
as  we  might  be  by  some  etiologists,  that  the  differentiation 
is   the  result   of  hereditary  influence,    then,   shifting   the 
point,  let  us  change  the  venue  to  such  cases  as  Dr.  Weber's 
of  the  four  wives  of  the  sailor.  Dr.  Andrew's  of  the  three 
apprentices  to  the  dressmaker,  and  to  numbers  of  others  in 
which  "  acquired  "  phthisis  has  occurred  wholesale.     Having 
thus  got  rid  of  heredity,  we   then   ask   how  it  is  to  be 
explained,  if  sputum-dust  is  the  common  source  of  phthisis, 
that,  whilst  thousands  shall  be  exposed  to  an  atmosphere 
loaded  with  the  dust  and  only  a  small  portion  shall  be 
efficiently  infected,  a  few  persons  living  in  an  atmosphere 
holding  a  far  less  amount  of  the  dust  shall  all  be  implicated 
and  shall  all  die  of  consumption  ? 

The  conditibns  under  which  factory  and  mill  hands  in 
some  places  have  suffered  largely  from  phthisis  are  in  strong 
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contrast  to  those  surrounding  the  classes  specially  subject 
to  the  disease  in  London.  The  mills  are  well  lighted,  airy, 
and  clean,  and  the  sanitary  arrangements  are,  as  a  rule, 
good  of  their  kind,  but  the  hands  have  probably  been 
domiciled  in  underground  dwellings.  Here,  agfain,  the 
problem  of  the  existence  of  any  of  these  people  beyond 
the  consumptive  age  is  not  easier  to  solve  completely  by 
the  view  of  accidental  parasitism,  than  is  that  relating 
to  the  incidence  of  the  disease  in  London,  whilst  it  is 
simply  impossible  to  solve  it  by  the  view  of  pure  parasitism. 
Some  of  the  instances  of  exemption  from  phthisis  of 
persons  following  certain  callings  are  curiously  instructive. 
Those  mentioned  by  Dr.  Andrew  in  the  Lumleian  Lectures 
point  clearly  to  the  destruction  of  the  local  bacillary  malaria. 
The  ultramarine  manufacturers  are  said  also  to  be  exempt — 
probably  from  a  similar  destruction.*  Dr.  Bielczyk  reports 
that  the  workmen  in  petroleum  wells  "  are  remarkably  free 
from  diseases  of  the  respiratory  organs,  both  of  an  inflam- 
matory and  a  tubercular  character  "  {Lancet,  December  18, 
1886).  The  inference  here  is  that  the  vapour  (and  perhaps 
the  oily  nature)  of  the  petroleum  precludes  other  forms  as 
well  as  the  bacillus-vegetation.  "  Your  tanner,"  too,  enjoys 
an  immunity,  and  he  is  obviously  sheltered  by  the  envelop- 
ment of  everything  about  him  in  an  atmosphere  redolent 
of  tan,  which  is  inimical  to  the  growth  of  many  low  forms ; 
and  at  night  his  clothing,  saturated  with  the  fluid  in  the 
pits,  keeps  his  bedroom,  and  probably  his  whole  dwelling, 
free  from  the  bacillus-vegetation ;  and  if  his  wife  and 
children  also  escape — which  is  an  inference  from  the  fact 
that  the  inhabitants  of  the  copper-smelting  town  of  Roros 

*  "  AUegcd  Tmmunily  from  ConHumption.— At  a,  Gorman  ultmnmrino  inami- 
factory  Iho  director  has  observed  lliat  for  tbrty-foiir  years  none  of  liis  workmou 
have  ever  sullered  from  consuiiiptinii.  Ho  tiUributes  thoir  immunity  to  tlio 
fact  that  the  prncoHS  of  nmiinfiietme  invoivea  tlio  eon.stiint  production  of 
BulphurouB  ncid  by  tho  burning  of  sulpliur." — Medical  Times,  July  14,  ISSil. 
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are  entirely  free  from  phthisis — we  see  clearly  the  cause  of 
the  exemption.  There  is  no  other  explanation  which  will 
cover  the  whole  ground.  In  occupations  in  which  chemical 
compounds  shield  the  workers,  the  explanation  of  the 
phenomena  is  easy  enough  by  the  assumption  of  the  pre- 
clusion of  the  growth  of  the  bacillus-vegetation ;  but  it  is 
impossible  to  explain  the  phenomena  by  the  view  of  pure 
parasitism.  The  germination  and  growth  of  the  vegetation 
on  its  soil  are  essential  to  the  view  of  a  local  bacillary 
malaria;  but,  as  the  natural  development-process  of  the 
spore  occurs,  we  are  told,  in  the  organism  only,  conditions 
which  may  dissipate  or  destroy  the  soil  of  the  vegetation, 
and  thus  shut  out  the  malaria,  have  no  effect  upon  the 
dried  spores  in  sputum-dust.  These  tenacious  spores  are 
not  injured  even  when  brought  into  intimate  relations  in 
fluids  with  certain  chemical  agents  destructive  to  many 
low  vegetal  forms.  The  presumption,  therefore,  is  that  an 
atmosphere  containing  sulphurous  or  other  vapours  in  such 
amounts  as  to  be  harmless,  or  not  rapidly  injurious,  to 
animal  life,  would  not  destroy  the  germens  of  these  spores 
in  their  dry  state.  For  all  the  theoretical  and  practical 
purposes  of  contagion,  therefore,  there  is  no  sufficient 
reason  why  sputum-dust  should  not  be  just  as  efficient 
in  the  houses  of  copper- smelters,  tanners,  and  others  as  in 
houses  where  phthisis  occurs.  These  non-occurrences  of 
phthisis  which  furnish  such  valuable  negative  evidence  for 
the  assumption  of  an  accidental,  are  a  stumbling-block  to 
the  inference  of  a  pure,  parasite — as  any  contagionist  will 
find  who  shall  try  to  explain  the  freedom  of  Roros  from 
phthisis. 

Brief  allusion  may  be  made  to  the  exemption  of  soap- 
boilers and  others  handling  fats  and  oils.  This  class  of 
phenomena  poirts  to  a  noxious  effect  to  the  bacillus-vege- 
tation when   brought  into   the   presence   of   oil  globules. 


106  THE  PREVENTION   OF  CONSUMPTION. 

Cod-liver,  dugong,  olive,  and  other  oils,  cream,  fatty  sub- 
stances, unguents,  etc.,  which  have  been  found  more  or  less 
efficacious  in  the  treatment  or  prophylaxis  of  phthisis,  may 
owe  their  virtue  to  a  direct  bacillicidal  property  in  the 
particles  of  oil  sent  into  the  blood-stream.  We  have  not 
seen  that  any  experimental  research  has  been  made  in  this 
direction,  but  from  the  facts  alluded  to,  and  from  the  well- 
known  custom  of  many  ancient  and  modern  peoples, 
civilized  and  savage,  to  lubricate  or  besmear  their  bodies 
with  various  kinds  of  oils  and  fats,  it  is  an  inference  that 
oil  is  obnoxious  to  this  and  perhaps  to  other  forms  of  vege- 
tation. The  South  Sea  Islander  may  owe  his  protection  to 
his  cocoa-nut  oil  for  the  same  reason  that  the  English 
butcher's  and  soap-boiler's  greasy  occupations  enable  them 
to  escape.  This  class  of  cases  obviously  serves  both  the 
contagionist  and  anti-contagionist. 

The  exemption  of  the  sailor  is  instructive,  and  the  cause 
of  the  exemption  is  the  same  in  principle  as  tlie  cause  of 
the  self-limitation  of  the  disease  in  the  consumptive  sea- 
voyager — the  absence  of  bacillus- vegetation  in  efficient 
amount  in  the  air  he  breathes.  But  there  is  no  hard-and- 
fast  line  between  sailors  and  landsmen,  and  the  exemption 
ceases  to  obtain  either  when  the  sailor  spends  a  long  time 
ashore,  or  when  he  is  employed  in  short  voyages  or  in  small 
coasting  craft  moored  frequently  in  quiet  waters.  Those  on 
board  stationary  naval  and  other  vessels  or  hulks,  or  naval 
vessels  loitering  about  on  a  station  and  for  a  long  time  in 
port,  have  been  found  to  contract  phthisis.  It  is  evident, 
therefore,  that  the  bacillus-vegetation  is  not  precluded  or 
materially  restricted  by  saline  particles  in  the  air,  or  by 
ozonic  or  other  atmospheric  conditions,  or  b}^  the  presence 
of  the  constituents  of  tar;  but  it  is  not  so  evident  why 
ships  on  long  voyages  should  be  free  from  consumption. 
Possibly  the  rapid   change  from  latitude   to  latitude   and 


OCCUPATION.  107 

from  one  hemisphere  to  another  may,  by  changing  the  con- 
ditions or  reversing  the  seasons,  check  the  vegetation ;  but 
the  disturbing  causes  may  be  the  incessant  motion  of  the 
vessel,  the  straining  and  vibration  of  all  her  timbers,  and 
the  greater  change  of  air  below  the  deck  in  the  open  sea. 
These  may  not  seem  very  potent  disturbing  causes,  but  it 
may  be  assumed  that  even  if  they  are  insufficient  to  pre- 
clude the  occurrence  of  the  vegetation  in  the  hold,  or  in  the 
darkest  and  dirtiest  parts  of  the  vessel,  yet  they  may  have 
the  elSfect  of  preventing  the  suspension  of  the  particles  of 
the  vegetation  in  the  air  at  night,  in  such  numbers  and 
value,  and  in  such  a  way,  as  to  become  an  efficient  malaria 
to  the  sleepers  in  the  cabins  or  in  the  forecastle. 

This  may  not  be  a  sufficient  explanation  of  the  non- 
occurrence of  phthisis — or  of  its  rare  occurrence  rather — in 
long  voyages,  yet  it  is  not  inconsistent  with  the  view  of  a 
malarial  cause  of  the  malady.  But  the  contagionist  cannot 
explain  either  the  occurrence  or  the  non-occurrence,  or  the 
amelioration  or  the  cure,  of  phthisis  in  vessels.  Some 
etiologists,  Koch  among  them,  infer  that  a  few  wandering 
bacillus-spores  entering  the  air-passages  of  a  person  are 
sufficient,  or  may  be  sufficient,  to  effect  a  lodgment  in  the 
alveoli  of  the  lung  and  cause  phthisis  by  their  multiplica- 
tion, and  by  the  consequent  formation  of  large  quantities 
of  tubercle.  A  few  extreme  contagionists,  I  observe,  are 
deeply  concerned  and  greatly  exercised  because  some 
bacillus-spores  have  been  found  in  the  atmosphere  of  large 
cities.  Koch  has  suggested  this  in  his  Address  in  the 
following  words:  "It  can,  therefore,  be  inferred  that 
sputum  which  has  dried  upon  the  ground,  on  the  clothes, 
etc.,  retains  its  virulence  for  a  long  time,  and,  should  it  enter 
the  lungs  as  dust,  is  capable  of  causing  tuberculosis.'' 
Coupling  this  with  what  he  says  of  guinea-pigs,  namely, 
"  The  enlargement  of  the  bronchial  glands,  and  the  evident 
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commencement  of  the  process  in  the  respiratory  organs, 
leaves  no  room  for  doubt  that  spontaneous  tuberculosis  in 
these  animals  is  caused  by  the  inhalation  of  a '  few  or 
possibly  only  one  single  infectious  germ,  and  which,  on  that 
account,  has  taken  a  very  slow  course  "  (the  italics  in  both 
quotations  are  mine),  one  may  understand  the  uneasiness 
and  alarm  created  in  some  minds.  But  if  the  contagionists 
do  not  all  share  this  view  (and  it  is  not  held  now  by  the 
school  generally,  for  the  obvious  reason  that  if  it  were 
sound  one  half  of  the  civilized  world  would  have  cavities 
in  six  months,  and  the  other  half  would  be  implicated  in  as 
many  more) ;  if  they  concur  with  the  view  that  it  takes  a 
considerable  number  of  spores,  or  a  large  amount  of  bacillus- 
vegetation,  several  weeks  at  least  to  cause  ordinary  phthisis; 
— then  how,  by  that  view,  are  they  to  explain  a  first  occur- 
rence of  phthisis  on  board  a  man-of-war,  on  a  station  where 
there  is  but  little  cruising,  or  in  harbour  ? 

From  what  tuberculous  organism,  or  organisms,  is  a 
sufficient  number  of  spores  to  be  got  into  a  ship  to  account 
for  the  first  case  of  spontaneous  phthisis  in  her  ?  Or,  when 
several  men  in  the  ship  are  affected  about  the  same  time, 
and  before  a  cavity  forms  in  the  lung  of  any  one  of  them, 
where  are  the  spores  to  be  supposed  to  come  from  by  which 
they  were  all  infected  ?  It  would  require  some  amount  of 
sputum-dust  to  be  deposited  and  left  somewhere  bctween- 
decks,  to  be  converted  into  dust,  to  account  for  a  continuous 
supply  of  spores  to  the  lungs  of  several  of  the  crew  for 
several  weeks.  And  by  what  possible  combination  of 
circumstances  can  it  be  imagined  that  such  an  amount 
could  be  got  into  such  a  position  and  left  there  for  that 
time  ?  It  is  absurd  to  suppose  that  the  chance  visits  of 
consuinj)tives  from  shore  would  suffice  to  provide  the  fund 
of  spores  re(piirod ;  for  even  supposing  tlio  visitors  to  ex- 
pectorate freely  and  to  be  regardless  of  the  proprieties  for  a 
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while,  yet  everybody  who  knows  anything  of  a  ship  of  war 
knows  that  indiscriminate  e?:pectoration  would  not  be 
tolerated  long,  and  that  all  evidence  of  an  accidental 
introduction  of  sputum  would  quickly  disappear.  And  it 
would  take,  moreover,  the  day's  sputa  of  Brompton  Hospital 
left  for  a  week  underfoot  between-decks,  to  give  a  show  of 
colour  to  the  supposition  that  an  occurrence  of  several  cases 
of  phthisis  some  weeks  later  in  the  ship  was  a  consequence 
of  the  deposition  of  the  sputa.  In  point  of  fact,  the  con- 
tagionist  cannot  conceive,  or  rationally  assume,  any  mode 
by  which  an  occurrence  of  this  kind  can  be  adequately 
accounted  for  by  sputum-dust,  even  taking  the  infective 
power  of  the  bacillus-spore  at  its  present  valuation.  Sputum 
left  about  by  phthisical  patients  anywhere  has  never  been 
shown  to  be,  and  cannot  be  shown  to  be,  a  cause  of  phthisis, 
else  nobody  would  be  safe ;  but  on  board  a  man-of-war  it  is 
absolutely  out  of  the  question. 

It  may  be  suggested  that  a  phthisical  subject  may  be 
taken  on  board  before  caseation  has  begun,  and  that  when 
the  man  is  put  on  the  sick-list  for  lung-cavities,  his  retention 
in  the  vessel  may  account  for  a  constant  supply  of  bacillus- 
spores  to  the  crew.  This  wiU  be  met  by  pointing  out  that 
twenty  or  twenty-five  years  ago  many  consumptives  made 
the  long  voyage  to  Australia  in  sailing  vessels,  the  voyage 
then  lasting  from  seventy  to  a  hundred  days.  In  many  of 
these  large  ships,  eight  or  ten  or  more  consumptives  have 
been  distributed  among  the  two,  five,  or  six  hundred  cabin, 
steerage,  and  intermediate  passengers.  On  the  return 
voyage  most  of  these  ships  brought  back  one  or  more  of 
those  who  had  either  been  cured,  or  had  been  benefited  by 
the  change;  and  both  on  the  outward  and  homeward  bound 
voyages  consumptives  occasionally  died.  The  fleet  of 
merchantmen  in  the  Australian  trade  carrying  passengers 
was  a  large  one,  and  for  a  period  of  from  ten  to  fifteen 
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years  there  was  a  steady  emigration  and  immigration  of 
phthisical  patients ;  but  not  one  single  instance  of  phthisis 
originating  on  board  any  of  these  ships,  either  amongst  the 
passengers  or  the  crew,  has,  so  far  as  I  can  ascertain,  been 
recorded  or  heard  of.  Here,  then,  we  have  evidence  of  the 
distribution  of  enormous  quantities  of  sputum-dust  and  no 
phthisis.  For  the  steerage  berths  and  quarters  of  a  large 
passenger-ship  give  especial  facilities  for  the  collection  and 
storage  of  a  large  amount  of  organic  impurity,  and,  sup- 
posing an  unfortunate  and  perhaps  dying  consumptive  to 
be  solicitous  about  cleanliness,  how  is  it  possible  to  be 
observed  on  all  occasions,  especially  in  rough  weather,  in 
such  crowded  spaces  under  such  surroundings  ?  The  sum 
of  sputum-dust  contributed  to  the  interior  of  one  of  these 
passengers-ships  must  have  been  many  thousand  times 
greater  than  that  contributed  to  the  interior  of  any  British 
war-ship  before  the  occurrence  in  her  of  the  first  case  of 
phthisis.  When,  therefore,  we  reflect  on  the  necessarily  close 
relations  of  human  beings  on  board  ship,  the  non-occurrence 
of  phthisis  in  the  one  class  of  vessels,  and  the  occurrence  in 
the  other  class,  offer  complex  problems  to  be  solved  in 
accordance  with  the  tenets  of  contagion. 

Lunatics  are  specially  liable  to  phthisis.  With  the  key 
the  explanation  is  at  once  to  be  had.  Not  only  are  the 
day-rooms  and  dormitories  of  asj'lums  frequently  con- 
structed, for  purposes  of  safety  and  through  want  of 
knowledge,  so  that  a  sufficient  amount  of  chemical  light 
is  not  admitted  into  them,  but  the  demented  and  the 
melanclioly  will  in  some  cases  remain  for  many  hours 
daily,  for  months  together,  in  the  darkest  corners.  In  no 
places,  perliaps,  are  there  more  loathsome  evidences  of  a 
"poor  smell"  Uiaii  in  the  associated  dormitories  of  some 
public  Uiiiatic  asylums. 

Prisoners  also  have  a  large  death-rate  from  consumption, 
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even  in  modern  days,  when  their  sanitary  conditions  are 
more  carefully  attended  to.  The  filthy  dungeon  has  been 
replaced  by  sufficiently  airy  and  cleanly  cells  and  dormi- 
tories, but  there  is  generally  a  great  deficiency  of  chemical 
light  in  many  of  them.  This  reminds  me  of  the  following 
announcement : — 

"  Whilst  the  theory  of  the  communicability  of  phthisis 
is  engaging  the  attention  of  collective  investigators  and 
scientific  observers  at  home,  it  would  appear  that  in  Germany 
a  more  practical  view  of  the  question  is  being  taken.  The 
Minister  of  the  Interior,  in  view  of  the  prevalence  of 
phthisis  in  prisons,  has  not  waited  for  the  final  solution 
of  the  problem,  but,  having  determined,  in  true  judicial 
spirit,  to  give  his  prisoners  the  benefit  of  the  doubt,  has 
ordered  the  isolation  of  phthisical  cases,  the  careful  disin- 
fection of  linen  and  excreta,  and  all  the  usual  sanitary 
precautions,  such  as  are  observed  in  the  cases  of  the  well- 
recognized  infectious  diseases  in  all  the  prisons  and  kindred 
institutions  in  Germany." — Medical  Tinfies  and  Gazette, 
February  23,  1884. 

Perhaps  no  better  illustration  of  the  practical  working 
of  the  theory  of  pure  parasitism  than  this  could  be  found. 
The  isolation  of  the  phthisical  prisoners  may  have  been  an 
excellent  thing  for  the  phthisical,  provided  that  the  part  of 
the  prison  to  which  they  were  sent  received  its  full  com- 
plement of  solar  radiation,  and  was  not,  therefore,  subject  to 
a  local  bacillary  malaria.  If  the  place  to  which  they  were 
consigned  was  absolutely  free  from  the  vegetation — which, 
however,  is  very  unlikely — the  sending  them  there  would 
be  equivalent,  of  course,  to  sending  them  to  sea,  or  to  an 
Alpine  health  resort.  But  as  a  measure  designed  for  the 
safety  of  the  prisoners  from  amongst  whom  the  phthisical 
were  removed,  it  was  utterly  futile,  if  the  phthisis  of  the 
isolated   prisoners  had   been   contracted  where  the   sound 
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prisoners  were  left;  for  the  latter  were  in  precisely  the 
same  position  as  before,  unless  the  "  usual  sanitary  pre- 
cautions "  included  a  disturbance  of  the  field  of  bacillus- 
vegetation  so  great  as  to  interfere  with  the  yield,  and 
thus  to  reduce  for  a  time  the  degree  of  infective  power  of 
the  malaria  which  had  caused  phthisis  in  the  prisoners 
exposed  to  it.  It  is  a  comfort  to  know  that  this  humane 
experiment  could  have  done  no  harm,  unless  the  unfortunate 
phthisical  prisoners  were  removed  out  of  a  bad  malaria  into 
a  worse  one.  As  an  efibrt  to  fulfil  a  specific  purpose,  this 
bit  of  hygiene  is  on  a  level  with  some  of  the  highest  flights 
in  scientific  sanitation. 

In  garrisons  or  barracks,  and  in  some  of  the  old  endowed 
institutions  for  particular  classes,  and  for  the  indigent  and 
infirm,  as  well  as  in  some  of  the  parochial  buildings  for  the 
poor,  the  mortality  from  consumption  is  largely  in  excess  of 
that  of  the  general  population.  In  these  and  all  similar 
phenomena  of  the  incidence  of  phthisis  upon  a  certain  pro- 
portion of  people  living  together  under  like,  or  apparently 
like,  conditions,  the  cause  of  the  differentiation  through 
which  some  are  infected  and  others  escape  infection,  may 
be  brought  out  by  carefully  examining  into  the  conditions 
of  their  dormitories  in  respect  to  the  admission  into  them 
of  solar  light.  And  inquirers  will  be  greatly  assisted  in 
arriving  at  their  conclusions  in  this  matter,  by  taking  into 
consideration  the  large  number  of  instances  in  which  a  rapid 
diminution  of  phthisis  has  followed  when  light  has  been  let 
into  the  sleeping-apartments  of  certain  sections  of  the  com- 
munity by  the  demolition  of  old  and  the  erection  of  new 
buildings,  or  by  the  widening  of  thoroughfares  in  densely 
populated  towns.  The  marked  decrease  of  the  malady  in  all 
these  cases  is  ascribed  to  the  large  admission  of  air,  and  to 
the  better  ventilation  provided  by  those  iinproveuients,  and 
the  sun  is  supposed  to  play  a  secondary  j)art  in  the  results. 
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But,  with  a  fuller  knowledge,  I  conceive  it  will  be  found 
that  the  most  perfect  ventilation  of  a  bedroom  having  treble 
the  amount  of  cubic  space  calculated  to  be  ample  for  the 
sleeper,  or  sleepers,  in  it,  would  not  suffice  to  ensure  them 
from  phthisis,  if  its  windows  did  not  admit  adequate  solar 
radiation.  Whereas  in  a  bedroom  one-fourth  the  size,  with 
abundance  of  chemical  light,  whatever  noxious  effects  the 
sleepers  might  suffer  from  a  deficiency  of  air,  phthisis  could 
not  be  one  of  them.  Besides,  it  is  not  to  be  overlooked 
that  the  sun  is  one  of  the  greatest,  if  not  the  greatest,  of 
the  ventilating  forces  in  nature,  by  virtue  of  his  power  of 
oxidizing,  or  of  reducing  or  decomposing,  the  proteid  com- 
pounds contributed  to  the  interior  of  habitations.  This  is 
an  effective  ventilation  in  itself,  as  it  ends  by  keeping  the 
atmosphere  of  a  room  dry,  thus  establishing  currents  between 
the  inside  and  outside  air. 

Throughout  Europe,  in  most,  if  not  in  all,  the  educational 
establishments,  public  and  private,  for  the  youth  of  both 
sexes,  there  is  a  relatively  large  proportion  of  phthisis,  both 
among  the  students  and  the  teachers.  This  has  been  attri- 
buted to  a  variety  of  causes,  and  in  some  countries  the  State 
has  intervened  with  regulations  to  meet  obvious  defects, 
with  more  or  less  salutary  results ;  but,  in  the  absence  of  the 
leading  principle  to  guide  them,  the  different  Governments 
have  mostly  been  wide  of  the  mark.  In  the  matter  of  pre- 
cluding phthisis,  the  attention  of  inspectors  has  been  given 
principally  to  the  hours  devoted  to  tuition  and  to  recreation, 
and  very  valuable  work  has  been  done  in  the  way  of 
regimen  and  ordinary  sanitation ;  but  the  hours  of  sleep 
have  been  in  many  instances  left  to  the  insidious  vegetation 
in  the  bedrooms.  Where  inspection  has  shown  that  these 
rooms  are  cleanly,  sufficiently  ventilated,  and  of  the  regula- 
tion size,  they  are  taken  to  have  fulfilled  all  the  require- 
ments.    Very  little  regard  is  had  to  sunning  the  bedroom, 

I 


Ill  THE   PREVENTION   OF   CONSUAIPTION. 

and,  indeed,  medical  men  of  high  repute  hold  opposite  views 
as  to  the  necessity  for  admitting  the  sun  into  sleeping- 
chambers.  Thus,  in  an  interesting  and  useful  work,*  Mr. 
BrudeneU  Carter,  in  an  article  on  "  Lighting,"  says,  "  Of 
course,  the  artificial  darkness  must  be  exchanged,  as  soon 
as  the  period  allotted  to  sleep  is  over,  for  the  freest  ijossihle 
admission  of  sunlight,  in  order  to  obtain  its  purifying/ 
influence."  In  the  same  work  is  an  article  on  "  The 
Nursery  "  by  Dr.  William  Squire.  Speaking  of  children's 
bedrooms.  Dr.  Squire  observes,  "  No  bed  should  be  placed 
just  between  the  window  and  the  fireplace  in  a  bedroom, 
and  the  windows  in  the  day  rooms  should  be  large  and  low ; 
in  the  bedrooms  the  old-fashioned  broad  window,  either 
side  made  to  open,  or  the  dormer  window,  might  reappear. 
In  the  bedroom  less  light  is  needed,  more  care  is  required 
as  to  draught,  nor  do  children  want  to  be  constantly 
looking  out  of  window.  .  .  .  The  windows  in  the  summer 
can  be  left  a  little  open  at  the  top.  They  should  be  2^^'<^- 
vided  with  shutters,  both  to  keep  ofl"  draught  and  to  shut 
out  some  of  the  light  when  this  may  he  necessary.  They  aid 
materially  in  lessening  the  chill  that  in  cold  weather  strikes 
in  from  the  windows,  and  then  require  the  aid  of  curtains 
for  further  preservation  of  warmth.  A  stout  linen  or  jute 
fabric  makes  a  good  protective  window-curtain  for  the 
winter."  f  Mr.  Carter  and  Dr.  Squire  blow  hot  and  cold  on 
this  vital  subject,  and  it  is  no  great  wonder  if  some  doubt 
and  hesitancy  exists  as  to  the  proper  mode  of  dealing  with 
dormitories  in  schools  and  colleges  in  the  minds  of  those 
charged  with  inspecting  them.  It  is  time,  however,  that 
such  discrepancies  amongst  the  heads  of  the  profession  dis- 
appear, and  that  some  definite  understanding  on  the  question 
of  light  in  dormitories  be  arrived  at. 

*  "  Our  Homos  and  How  to  Make  thorn  Iloaltby,"  EJ.  by  S.  F.  ]Muri)hy. 
183:5. 

t  I  havo  italicized  in  tlicso  quolatious. 


OCCUPATION.  115 

Some  other  classes,  as  well  as  those  which  have  been 
referred  to,  also  suffer  from  phthisis  disproportionately,  but 
with  the  indications  as  to  the  source  and  nature  of  their 
infection,  and  as  to  the  manner  in  which  the  supply  of  the 
infective  agent  is  governed  by  the  sun,  all  the  various  in- 
cidences of  the  disease  may  be  disencumbered  from  the 
obscuring  questions  relating  to  contagion  that  still  cling 
round  them. 


DEBILITY. 

FOEMERLY  etiologists  were  so  strongly  impressed  with  the 
fact  that  the  weakly  are  prone  to  fall  into  consumption, 
that  they  saw  a  causal  relation  between  a  loss  of  vital 
power  and  phthisis.  The  view  was  still  clung  to  by  some 
until  Koch's  discovery  made  it  clear  that  although  a  system 
reduced  by  bad  or  insufficient  food,  by  excesses,  by  illness, 
by  injury,  or  by  any  other  means,  will  succumb,  sometimes 
very  rapidly,  from  an  attack  of  phthisis,  yet  that  the  lowest 
degree  of  long-continued  debility  cannot  terminate  in 
phthisis  in  the  absence  of  the  bacillus-vegetation,  and  with- 
out the  actual  lodgment  of  the  parasite  within  the  lungs. 

Debility  is  the  prolific  parent  of  "  acquired "  phthisis, 
though  the  disease  may  be  "  acquu-ed  "  by  the  most  robust. 
Yet  even  then  the  stage  of  "  physiological  misery,"  which  is 
reached  just  before  or  just  after  parasitism  is  established, 
or  about  the  time  it  commences,  is  only  another  form  of 
that  debility  which  would  seem  to  be  a  necessary  condition 
precedent  to  the  efficient  lodgment  of  the  bacillary  guest. 
Hereditary  influence,  too,  as  I  have  endeavoured  to  show, 
consists  in  reducing  the  future  host  to  the  requisite  degree 
of  debility  by  bringing  him  into  the  presence  of  the  malaria 
in  the  family  house,  and  keeping  him  there  until  he  can  no 
longer  withstand  the  infection.  It  matters  not  how  the 
body  is  rendered  vulnerable,  and  all  forms  of  debility  are 
alike  in  principle.     The  invalid  sullering  from  exhaustion. 
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from  injury,  or  from  loss  of  blood,  and  who  has  landed  him- 
self 'per  saltum  in  a  condition  of  "  physiological  misery,"  is 
just  as  certain  to  contract  phthisis,  if  brought  within  the 
sphere  of  the  malaria,  as  one  of  the  most  "  tainted  "  of  the 
"  consumptive  race."  The  "  physiological  misery  "  induced 
by  debilitating  causes  simply,  or  without  the  intervention  of 
the  bacillus-vegetation,  is  on  the  same  plane  with  the 
"physiological  misery"  brought  about  by  what  is  called 
"  hereditary  tendency,"  or  the  "  phthisical  habitus,"  or 
"  phthisical  constitution,"  etc. ;  and  the  only  distinction 
between  them  is  that,  if  a  representative  of  each  form  of 
"  misery,"  each  in  the  same  stage  or  degree  of  debility,  were 
submitted  to  the  same  malaria  holding  bacillus-forms  under 
the  same  conditions,  or  so  that  each  one  inhaled  an  equal 
sum  or  value  of  the  vegetation  during  the  same  period, 
then,  all  other  things  being  equal,  the  resultant  "  acquired  " 
phthisis  in  the  one  would  be  developed  sooner,  would  cause 
more  serious  lesions,  and  would  run  its  course  more  rapidly, 
than  would  the  resultant  "  hereditary  "  phthisis  in  the  other. 
This  conclusion,  which  is  opposed  to  the  views  generally 
entertained,  is  to  be  deduced  from  a  number  of  facts  relating 
to  "  acquired  "  phthisis,  but  it  is  not  advisable  to  stop  to 
discuss  the  question  here,  or  to  produce  the  evidence  for  it, 
as  it  may  be  taken  to  verge  too  closely  on  the  realm  of 
pure  speculation,  although,  it  may  be  observed,  it  has  a  very 
practical  side  to  it. 

It  might  happen,  and  I  suspect  that  something  very  like 
it  has  happened,  that  a  girl  of  seventeen  or  eighteen,  of  a 
"non-consumptive"  family,  recovering, but  still  weak,  from 
non-infective  disease,  goes  to  stay  for  change  of  air  with  a 
"consumptive  family,"  one  of  the  girls  in  which,  of  her  own 
age,  is  also  an  invalid,  with  premonitory  symptoms  of 
phthisis,  and,  as  they  are  old  companions,  they  share  the 
same  room.     The  physicians  may  have  been  consulted  as  to 
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this  arrangement,  and  as  they  know  there  is  no  consump- 
tion in  the  family  of  the  convalescent  they  see  no  objection. 
Assuminof  that  the  two  girls  are  able  to  take  but  little 
exercise,  and  are  as  nearly  as  possible  in  the  same  degree  of 
debility,  then,  if  it  should  happen  to  be  the  time  of  seasonal 
activit}'-  with  the  bacillus-vegetation  in  their  joint  room, 
two  or  three  weeks  may  perhaps  suffice  slightly  to  infect 
the  visitor,  and,  unless  she  be  removed,  a  month's  further 
exposure  may  end  in  large  deposits  of  tubercle  in  one  or 
both  lungs,  which  may  caseate  rapidly.  The  final  result 
will  of  course  depend  on  many  conditions.  The  other  girl, 
the  hereditary  consumptive,  who  had  been  struggling  with 
the  vegetation  off  and  on  long  before  her  companion  arrived, 
and  may  even  have  small  depositions  of  quiescent  tubercle 
in  her  lung,  will  also  suffer  from  further  lodgments  of  the 
parasites ;  but  the  probabilities  are,  as  I  infer,  that  the 
lesions  in  her  case  will  not  be  so  extensive,  or  so  soon  caused, 
as  in  the  case  of  the  convalescent  visitor.  The  questions, 
however,  underlying  this  illustrative  but  supposititious  case 
must  be  left. 

An  inference  of  great  etiological  value  is  to  be  reached 
from  "  acquired  "  phthisis  when  it  supervenes  upon  a  linger- 
ing illness  during  which  the  patient  has  been  kept  to  one 
room.  When  this  has  happened  it  is  a  certainty  that  the 
efficient  infection  has  been  brought  about  in  the  room.  We 
are  thus  enabled  to  bring  all  the  questions  relating  to  the 
source  of  the  bacilli  in  the  lungs  of  such  a  patient  to  a 
focus.  We  have  simply  to  get  a  sufficient  supply  of  the 
bacillus-spores,  or  of  the  bacillus-vegetation,  to  account  for 
the  presence  of  the  bacillus-forms  in  the  lungs,  within  tlie 
four  walls  of  the  room.  We  are  not  hampered  in  this  case 
with  "  tendency,"  or  "  disposition,"  or  "  history  of  plithisis  " — 
unless  an  atavismal  history  be  suppo.scd — and  all  side  issues 
are  struck  out.     Perhaps  those  instances  of  phthisis  occur- 
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ring  in  the  sick-room,  being  clinical  cases,  may  be  too 
"  uncertain  and  inconclusive  "  to  be  taken  into  consideration 
by  the  followers  of  Koch :  otherwise  it  would  have  been 
interesting  to  have  learnt  how  it  is  conceived  that  the 
requisite  quantity  of  sputum-dust  is  conveyed  into  the 
room  to  infect  the  inmate  and  cause  phthisis ;  for  this  would 
appear  to  be  almost  an  impossibility.  It  is  palpable  that 
the  normal  or  abnormal  number  of  bacillus-spores  ordinarily 
floating  in  the  atmosphere  of  the  densest  cities  will  not 
account  for  an  attack  of  this  kind,  or  every  hospital  in  the 
capitals  of  Europe  would  be  swept  by  phthisis,  and  recovery 
from  severe  accident  or  serious  illness  would  be  unheard  of 
in  the  great  towns.  Therefore  the  atmosphere  of  the  isolated 
sick-room  now  in  question  must  be  assumed  to  hold  a  number 
of  bacillus-spores  far  exceeding  the  number  held  in  the 
most  septic  atmosphere,  and  that  for  some  two  or  three 
weeks  at  the  very  least.  And  as  these  spores  do  not, 
naturally,  increase  outside  the  living  body,  it  is  incompre- 
hensible that  such  numbers  of  them  should  find  their  way 
into  the  sick-rooms  of  private  houses.  The  attendance  of 
an  uncleanly  consumptive  nurse  might  explain  the  presence 
of  a  certain  amount  of  sputum-dust ;  so  might  the  wilful 
introduction  of  sputum ;  but  nothing  short  of  some  such 
out-of-the-way  mode  of  importing  sputum  into  the  room, 
in  every  case,  would  answer  the  purpose  of  the  etiologist 
who  holds  the  view  that  phthisis  is  caused  by  bacillus- 
spores  derived  solely  from  animal  organisms. 

The  subject  might  be  left  there,  for  it  is  palpable  that 
the  contagionist  cannot  by  any  possibility  evolve  a  suffi- 
ciency of  the  contagium ;  but  there  are  two  counts  against 
his  view — one,  that  he  cannot  get  the  spores  into  the  room; 
the  other,  that  it  would  not  advance  his  theory  if  he  could, 
for  he  would  still  have  to  show  that  the  occurrence  of  the 
disease  was  consequent  on,  and  not  concomitant  with,  the 
introduction  of  the  spores. 
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The  etiological  questions  involved  here  have  not  been 
worked  out  anywhere,  for  it  appears  to  have  been  taken  for 
granted  that,  once  sputum-dust  can  be  shown,  or  can  be 
assumed,  to  have  been  associated,  however  remotely,  or  in 
however  small  quantity,  with  the  occurrence  of  phthisis, 
the  dust  causes  the  phthisis,  and  the  chain,  or  link  rather, 
is  complete.  The  conclusion  is  forced  and  there  is  an  end  of 
the  matter.  A  large  and  important  section  of  the  English 
school,  and  here  and  there  an  independent  inquirer  on  the 
Continent,  realizing  the  serious  consequences  hanging  to  this 
conclusion  and  finding  that  it  clashes  with  many  well- 
observed  phenomena,  have  strenuously  opposed  it,  but 
without  much  effect,  and  it  would  seem  as  if  the  anti- 
contagionists  were  losing  ground  so  far  as  numbers  are 
concerned.  They  are  in  a  dilemma,  for,  having  accepted 
the  discovery  of  the  bacillus  and  all  that  it  entails,  they 
have  had  little  else  than  facts — and  principally  clinical  facts 
— to  pit  against  the  dicta  which  Koch  and  the  contagionists 
have  pronounced  to  be  its  logical  consequences.  The  anti- 
contagionists,  indeed,  have  not  succeeded  in  putting  forth 
a  complete  and  well-digested  theory  based  on  clinical  facts 
which  has  invalidated  Koch's  views  as  to  sputum-dust.  Dr. 
Andrew's  Lumleian  Lectures,  it  is  true,  are  one  sustained  and 
powerful  argument  for  the  malarial  or  (to  coin  a  convenient 
term)  bacillarial  source  of  phthisis,  but  they  do  not  cover 
the  whole  ground,  and  are  deficient  in  that  the  cardinal  point 
of  pure  parasitism  is  altogether  overlooked  or  overridden. 
Consequently  neither  Koch  nor  his  followers  have  felt  called 
upon,  apparently,  for  any  great  exertion  to  defend  the  posi- 
tion they  have  taken  up.  They  arc,  ad  intenm,  masters  of 
the  situation.  They  have  possession  of  a  theory  which  more 
or  less  dominates  four-fifths,  perhaps,  of  the  whole  medical 
world,  and  they  retain  possession  by  what  ]aw3'ers  would  call 
a  good  holding  title,  which  carries  with  it,  unhappily  for 
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humanity,  the  usufruct  of  the  theory.  Their  averment  is, 
in  effect — "  There's  the  bacillus  in  the  lung,  and  there's  the 
bacillus-spore  in  sputum-dust.  We  infer  that  the  spores  in 
sputum-dust  are  carried  into  the  lung ;  and  as  you  do  not 
show  us  any  other  feasible  mode,  and  as  we  see  no  other 
possible  mode,  by  which  they  enter  the  lung,  the  inference 
is  a  certainty."  And  however  firmly  convinced  the  anti- 
contagionist  may  feel  that  there  must  be  something  wrong 
somewhere — "  a  something  as  yet  unexplained  " — in  this 
line  of  argument,  and  however  clearly  he  may  perceive  the 
insufficiency  of  the  theory  of  sputum-dust,  yet,  in  the 
presence  of  the  bacillus,  he  has  found  himself  paralyzed 
and  incapable  of  conceiving  any  rational  mode  by  which  it 
may  be  assumed  to  invade  the  lung. 

This  etiological  deadlock  has  come,  as  I  have  suggested, 
of  what  we  must  consider  to  have  been  the  unfortunate 
inference  of  Koch  in  regard  to  the  botanical  position  of  the 
bacillus,  and  of  what  was,  seemingly,  the  universal  homage 
of  the  scientific  world  to  a  great  name,  when  it  bent  the 
knee  to  an  inference  of  this  magnitude.  I  have  striven  to 
show  how  this  deadlock  may  be  overcome  by  converting 
the  pure  parasite  into  an  accidental  parasite.  Whether  this 
proposed  inversion  of  Koch's  inference  will  be  seriously 
considered  for  a  generation  or  two  must  be  left ;  but  that 
the  question  will  ultimately  have  to  undergo  a  searching 
investigation  upon  its  merits,  I  have  no  manner  of  doubt. 
And  whether  my  proposition  will  be  found  to  be  sound  or 
not,  must  also  be  left ;  but,  in  the  meanwhile,  it  will  not  be 
overlooked  that  the  assumption  here  is  that  it  is  sound. 

By  this  assumption  the  anti-contagionist  is  furnished 
with  a  theory  founded  on  the  same  basic  fact  as  the  sputum- 
dust  theory,  and  he  will  see  at  once  that  by  the  aid  of  the 
view  of  accidental  parasitism  he  has  a  full  explanation  of 
the  occurrence  of  phthisis  in  the  sick-room  without  the 
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intervention  of  sputum-dust — an  explanation  which  shows 
how  an  artificial  malaria  is  created  there,  and  how,  there- 
fore, the  necessity  for  assuming  sputum-dust  is  superseded. 
The  bacillus  can  be  got  into  the  lung  with  certainty, 
facility,  and  efiiciency  by  this  view,  and  there  is  no  occasion 
to  suppose  any  unlikely  or  unheard-of  collocations  of  con- 
ditions in  order  to  explain  its  presence  there.  The  theo- 
retical phenomenon  falls  into  its  place  amongst  ordinary 
phenomena  without  effort.  It  wants  no  bolstering  up  by 
the  supposition  of  wild  and  monstrous  and  bestial  con- 
ditions, such  as  sputum-dust  left  about  through  inordinate 
filth,  or  with  injurious  or  constructively  murderous  intent, 
but  it  fits  in  precisely  with  the  ordinary  environments  and 
social  relations  of  all  classes  in  everyday  life. 

With  a  theory  by  which  he  can  readily  account  for  these 
and  all  other  cases  of  phthisis — a  theory  which  coheres 
in  all  its  parts,  and  which  will  be  found  to  be  consistent 
with  all  known  facts — the  anti-contagionist  can  not  only 
defend  his  own  position,  but  may  turn  upon  the  advo- 
cates of  the  theory  of  sputum-dust.  -  With  this  ally  he  is 
entitled  to  demand  that  the  contagionist  school  shall  furnish 
a  connected  and  complete  scheme  of  the  distribution  of 
sputum-dust.  Hitherto,  as  has  been  pointed  out,  it  has 
contented  itself  with  enunciating  its  doctrine,  with  stating 
some  facts  and  reasons  that  appear  to  tell  in  its  favour, 
with  ignoring  those  which  cannot  be  reconciled  with  it, 
and,  finally,  with  leaving  it  to  others  to  disprove.  Sooner 
or  later,  however,  the  school  will  have  to  accept  the  onus 
prohandi  and  establish  the  view  of  sputum-dust  by  every 
kind  of  evidence,  or  abandon  it. 

One  of  the  most  remarkable  things  in  connection  with 
this  dust  is  the  complacency  with  which  Continental  etio- 
logists  marclicd  straight  on  to  the  explanation,  by  its  means, 
of  every  case  of  phthisis,  without  once  halting  to  see  whether 
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any  case  of  phthisis  had  been  explained  by  it.  They  did 
not  stay  to  ask  whether  the  bacillus-spore  contained  in 
sputum  was  an  efficient  agent  in  the  spread  of  phthisis, 
but,  observing  that  Koch  had  found  the  dried  spores  in 
sputum  still  virulent  and  efficient  in  causing  tuberculosis 
when  introduced  into  animals  traumatically,  they  jumped, 
with  him,  to  the  conclusion  that  the  same  spores  dissemi- 
nated by  the  air  were  capable  of  establishing  themselves  in 
the  alveoli  of  the  lungs  parasitically,  and  of  causing  phthisis, 
just  in  the  same  manner  as  the  original  vegetation  from 
which  they  derived  had  caused  phthisis.  The  conclusion, 
it  may  be  admitted,  was  not  an  unnatural  one.  It  looks, 
indeed,  an  absolute  certainty.  Still,  I  venture  to  question 
whether  the  spores  in  sputum  possess  the  power  of  causing 
ordinary  phthisis  in  man,  and  I  shall  produce  such  evidence 
as  I  think  will  show  that  the  point  has  not  been  taken 
lightly.  We  will  first  examine  it  by  the  aid  of  phthisis  of 
the  purely  "  acquired "  type  occurring  during  debility  in 
these  sick-rooms. 

Waiving  the  impossibility  of  getting  sputum-dust  into 
the  room  of  an  invalid  by  ordinary  modes  in  sufficient 
quantity,  and  of  retaining  it  there  for  a  sufficient  length  of 
time,  to  cause  phthisis,  let  it  be  supposed  that  every  day, 
say,  six  or  eight  ounces  of  naoist  sputum,  containing  the 
largest  known  proportion  of  bacilli  and  their  spores,  be 
deposited  and  left  on  the  carpet  or  on  the  floor  of  a  room 
in  which  a  person  is  confined  to  bed,  or  to  a  chair,  from 
some  recent  illness  other  than  phthisis  ;  and  let  it  be  sup- 
posed that  this  daily  deposit  of  sputum  is  continued  for 
one,  two,  or  three  months,  and  that  the  room  is  not  once 
cleansed  during  the  time.  But,  further,  let  it  be  a  condition 
that  the  room  receives  the  full  amount  of  solar  radiation 
for  the  latitude,  etc.  (see  Light).  A  stronger  or  more  im- 
probable case  could  not  well  be  put,  but  it  will  serve  as 
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a  test  case.  It  is  required  to  know  whether  the  person 
confined  to  the  room  would  to  a  certainty  contract  phthisis 
through  the  dissemination  by  the  atmosphere  of  the  spores 
contained  in  the  sputum-dust,  either  by  the  ordinary,  or  by 
an  extraordinary,  amount  of  trafiic  through,  or  disturbance 
of,  a  sick-room. 

The  contagionist  school  would  not  deign,  of  course,  to 
give  such  a  case  a  moment's  thouo-ht,  and  even  the  most 
pronounced  anti-contagionist  would  probably  have  some 
hesitation  about  committing  himself  to  an  expression  of 
opinion  upon  it,  and  might  conceive  that  it  was  pushing  a 
view  to  extremes,  or  submitting  a  principle  to  an  unneces- 
sary strain.  But  I  submit,  nevertheless,  that  if  the  etiolo- 
gist  shall  be  at  the  pains  to  think  the  matter  out  by  the 
light  of  all  the  facts  that  bear  upon  it,  he  will  have  to  con- 
clude that  it  is  not  a  certainty  that  phthisis  would  follow 
the  inhalation  of  bacillus-spores  under  such  conditions  as 
have  been  laid  down,  and  that,  as  the  greater  includes  the 
less,  it  is  not  a  certainty  that  phthisis  has  ever  followed 
any  inhalation  of  a  smaller  number  of  .bacillus-spores  under 
conditions  like  in  kind  and  principle,  but  not  in  degree  or 
intensity.  In  other  words,  if  a  maximum  amount  of  expo- 
sure will  not,  of  necessity,  cause  phthisis,  a  less  or  a  mini- 
mum amount  has  not,  of  necessity,  caused  it.  The  etiologist 
would  see,  of  course,  that  such  an  exposure  to  an  atmosphere 
of  sputum-dust  as  has  been  conceived  might,  in  the  case 
of  denudation  of  a  surface,  lead  to  tuberculosis  and  to  a 
secondary  invasion  of  the  lung ;  but  this  is  not  challenged, 
and  is  outside  the  present  question. 

The  principal  theoretical  grounds  upon  which  Koch 
would  appear  to  have  founded  the  doctrine  that  sputum- 
dust  is  the  exciting  cause  of  i)hthisis  are  :  that  the  bacillus 
is  a  ])uro  parasite ;  that  guinea-pigs  are  singularly  free  from 
spontaneous  tuberculosis,  but  that  when  they  have  been 
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kept  for  a  time  in  the  same  place  with,  but  separated,  from, 
a  number  of  guinea-pigs  which  have  been  inoculated  with 
the  bacillus  and  are  in  different  stages  of  tuberculosis,  he 
has  found  tubercle  developed  spontaneously  in  their  lungs ;  * 
that  this  development  of  tubercle  in  the  lungs  of  the  non- 
inoculated   guinea-pigs,    associated,   but   not   mixed,   with 
the  inoculated  tuberculous  guinea-pigs,  is   proof  that  the 
discharges    from   these    latter   have    been    converted   into 
dust,  and  that  the  bacillus-spores  contained  in  this  dust 
have  been  carried   from  their  hutches  by  the  air  to  the 
hutches  of  the  sound  guinea-pigs,  have  been  inhaled  by  them 
and  have  been  parasitically  lodged  in  their  lungs ;    that 
phthisis  is  widespread,  and  runs  in  families ;  that  it  has 
been  shown  that  the  sputum  of  consumptives  contain  bacilli 
and  their  spores  in  greater  or  less  numbers  according  to 
the  stage  of  caseation,  etc. ;  that  in  the  aggregate  a  vast 
number  of  the  spores  contained  in  the  sputum  of  the  infected 
are  retained  for  an  indefinite  time  without  losing  vitality 
or  virulence  (as  is  shown  by  inoculation)  in  or  about  habi- 
tations in  the  shape  known  as  sputum-dust ;  that  sputum- 
dust   is   disseminated   in   the   air  in  some   way,  and,   by 
analogy  with  the   guinea-pigs,  persons   breathing  the  air 
take  the  bacillus-spores  into  their  lungs  and  thereby  acquire 
phthisis ;  and  that  although  there  may  be  some  clinical  and 
other  phenomena  as  yet  unexplained,  yet,  bearing  in  mind 
that  it  has  been  demonstrated  that  the  bacillus  is  the  specific 
cause  of  phthisis,  that  it  cannot  grow  out  of  the  animal 
organism  at  ordinary  temperatures,  and  that   it   follows, 
therefore,  that  it  is  a  pure  parasite ;  and,  further,  bearing  in 
mind  that  there  is  no  other  conceivable  method  by  which 
the  bacillus  can  rationally  be  supposed  to  enter  the  lungs, 

*  This  occurrence  of  spontaneous  phthisis,  by  the  way,  is  an  instructive 
illustration  of  "  acquired  "  phthisis ;  for,  from  the  fact  that  guinea-pigs  were 
never  once  found, by  Koch  to  have  tuberculosis  naturally,  both  heredity  and 
hereditary  predisposition  are  out  of  the  question  as  regards  their  infection. 
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it  is  an  inferential  certainty  that  phthisis  is  caused  by 
sputum-dust. 

Into  a  vast  question  such  as  this  many  minor  facts  and 
arguments  have  found  their  way,  but  there  is  no  room  here 
for  them  all;  I  have  given  what  I  take  to  be  the  pith 
and  marrow  of  Koch's  case.  Having  dealt  at  some  leno-th 
with  the  botanical  nature  of  the  bacillus,  let  us  pass  on  to 
the  phenomenon  of  the  spontaneous  infection  of  the  guinea- 
pigs — a  species  of  comparative  clinical  fact  which,  for  some 
not  very  obvious  reason,  would  seem  to  be  considered  more 
trustworthy  and  conclusive  than  ordinary  clinical  facts. 
Granting  that  the  non-inoculated  animak  were  free  from 
tubercle  when  received,  and  that  all  errors  in  the  results 
were  precluded,  what  is  the  evidence  that  these  animals 
were  efl&ciently  infected  by  spores  delivered  by  the  air, 
unchanged,  except  by  drying,  from  the  organisms  of  the 
tuberculous  animals  ?  It  is  simply  that  no  other  pre- 
sumable mode  suggested  itself,  and  that,  inferentially,  it 
was  the  mode.  And  this  inference  is,  no  doubt,  the  natural 
sequence  of  the  great  primary' inference  as  to  the  botanical 
nature  of  the  parasite.  But  etiologists  who  shall  reach  the 
opposite  inference  to  Koch's  with  regard  to  the  parasite  will 
find  that  there  are  two  other  and  more  likely  modes  by 
which  the  guinea-pigs  may  be  presumed  to  have  been  in- 
fected. First,  through  the  existence  of  a  local  malaria,  or 
bacillaria,  caused  in  the  ordinary  manner  in  the  place  where 
the  guinea-pigs  were  kept.  Secondly,  through  the  creation 
of  an  extraordinary  local  bacillaria  by  the  germination  of 
the  bacillus-spores  in  the  excreta  of  the  guinea-pigs,  and 
by  the  reversion  of  the  spores  to  their  aerobiotic  parent- 
forms. 

Before  looking  at  these  two  modes  of  infection,  liowcver, 
the  details  connected  with  the  oc(;urrence  of  spontaneous 
tuberculosis  may  be  here  given.    Tn  his  address,  Koch  says : 
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"Among  hundreds  of  guinea-pigs  occasionally  just, pur- 
chased, which  were  killed  in  other  investigations,  not  a 
single  one  have  I  found  tuberculous.  The  spontaneous 
tuberculosis  was  manifested  in  single  isolated  cases,  and 
never  before  three  or  four  weeks  after  the  animal  began  to 
live  under  the  same  conditions  as  those  which  had  been 
inoculated  with  the  disease.  In  the  cases  of  spontaneous 
tuberculosis,  the  bronchial  glands  were  found  invariably- 
very  much  swollen  and  broken  down,  and  generally  also 
large  caseous  deposits  in  the  lungs,  broken  down  in  the 
centre,  so  that,  as  in  human  beings,  cavities  had  been 
formed.  The  development  of  tubercles  in  the  abdominal 
cavity  was  far  less  frequent  than  in  the  lungs.  The  enlarge- 
ment of  the  bronchial  glands,  and  the  evident  commence- 
ment of  the  process  in  the  respiratory  organs,  leaves  no 
room  for  doubt  that  spontaneous  tuberculosis  in  these 
animals  is  caused  by  the  inhalation  of  a  few  or  possibly 
only  one  single  infectious  germ,  and  which,  on  that  account, 
has  taken  a  very  slow  course."  With  regard  to  the  same 
subject,  Koch  further  says:  "Among  many  hundreds  of 
rabbits  and  guinea-pigs,  which  were  purchased  and  kept  for 
experimental  purposes,  and  finally  subjected  to  post-mortem 
examinations,  not  one  was  tuberculous.  Only  after  the 
infection-experiments  were  begun — and  large  numbers  of 
tuberculous  animals  were  kept  in  separate  cages,  but  in  the 
same  room  with  animals  kept  for  other  experiments — did 
cases  of  spontaneous  tuberculosis  occur  amongst  the  latter. 
Still,  distinct  symptoms  of  tuberculosis  almost  never  pre- 
sented themselves  in  such  animals  until  they  had  passed  at 
least  three  to  four  months  in  a  room  along  with  those  which 
were  tuberculous.  It  was  a  very  characteristic  phenomenon, 
also,  that  when  the  number  of  animals  artificially  infected 
with  tuberculosis  diminished,  so  in  proportion  did  the  cases 
of  spontaneous  tuberculosis  become  fewer,  and  vice  versa. 
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For  a  long  time,  when  very  few  tuberculous  animals  were 
kept,  spontaneous  tuberculosis  entirely  ceased  among  the 
other  guinea-pigs  and  rabbits,  which  were  kept  in  large 
numbers  "  (Mittheilungen,  vol.  ii.  p.  42). 

With  reference  to  the  first  of  the  presumed  modes  of 
infection  of  these  guinea-pigs — by  an  ordinary  bacillaria — 
little  need  be  added  to  what  has  gone  before  as  to  the 
formation  of  the  miasm.  It  is  easily  conceivable  that  in 
the  room  in  which  all  these  animals  were  confined  for  pur- 
poses of  experiment,  may  have  been  brought  together  the 
conditions  I  have  assumed  to  be  required  for  the  establish- 
ment of  a  local  miasm.  One  of  the  principal  conditions — 
solar  radiation — not  having;  been  much  refjarded  hitherto  in 
the  construction  of  human  habitations,  is  not  likely  to  have 
been  taken  into  the  account  in"  providing  a  place  for  safely 
keeping  guinea-pigs  in.  Therefore  sufiicient  shade  and 
sufiicient  soil  for  the  growth  of  the  vegetation  might  be 
assumed  in  this  instance.  And  I  strongly  suspect  that 
this  unthought-of  source  of  infection  has  vitiated  many  of 
the  experiments  of  the  micro-pathologist.  The  value  of  the 
control-animal  is  materially  reduced  by  this  view,  and  many 
of  the  records  of  phenomena  observed  in  connection  with 
spontaneous  and  traumatic  tuberculosis  (as  well  as  with 
other  infective  diseases)  would  admit  by  it  of  other,  and 
perhaps  sounder,  conclusions  than  those  arrived  at. 

Perhaps,  however,  in  this  case  the  uninoculated  guinea- 
pigs  may  not  have  been  infected  by  an  ordinary  local 
bacillaria.  The  fact  that  there  was  a  diminution  of  spon- 
taneous tuberculosis  in  a  ratio  with  the  reduction  in  the 
number  of  traumatically  infected  guinea-pigs,  and  an  entire 
cessation  of  it  when  very  few  tuberculous  animals  were 
kept,  points  to  the  freedom  of  the  place  from  ordinary  local 
bacillaria,  and  to  the  second  mode  of  creating  a  malaria — 
by  the  germination  and  (jrowth  of  the  bac'dlas-sporcs  on 
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the  dung  of  the  tuberculous  guinea-pigs.  But  before  going 
to  the  consideration  of  this  subject,  it  may  be  as  well  to 
refer  to  a  question  arising  out  of  the  perfect  freedom  of  the 
rabbits  and  guinea-pigs  from  tuberculosis  when  first  bought. 
"Among  many  hundreds,"  we  learn,  not  one  of  these 
animals  was  tuberculous.  Now,  seeing  that  they  "  acquire  " 
phthisis  when  in  the  same  room  with  the  inoculated 
animals,  it  shows  that  they  are  susceptible  through  the  air- 
passages  to  the  bacillus-vegetation ;  and  as  it  has  been 
demonstrated  that  the  bacillus  of  tubercle  found  in  animals 
is  identical  with  the  bacillus  found  in  man,  and  as  rabbits 
and  guinea-pigs  are  kept,  more  than  most  animals,  in  close 
proximity  to  man,  how  is  it  to  be  explained  that  they  are 
not  phthisically  infected  with  human  sputum-dust — the 
more  especially  since  it  is  taught  that  there  is  "  no  room  for 
doubt  that  spontaneous  tuberculosis  in  these  animals  is 
caused  by  the  inhalation  of  a  few,  or  possibly  only  one 
single  infectious  germ  ? "  Passing  over  guinea-pigs,  the 
freedom  of  the  domesticated  rabbit  in  Germany  from 
phthisis  is  very  curious  and  significant  as  to  the  infective 
power  of  sputum-dust,  for  the  wild  rabbit  of  Australia  has 
"  acquired  "  phthisis  on  a  large  scale.  The  "  rabbit  pest "  in 
that  country,  as  is  well  known,  has  become  very  serious 
to  owners  of  cattle  and  sheep  by  reason  of  the  large  amount 
of  grass  consumed.  Among  the  proposals  for  the  destruc- 
tion of  rabbits  was  the  project  of  inoculating  some  of  them 
with  the  bacillus  of  tubercle  and  turning  them  out,  with 
the  design  of  communicating  tuberculosis  to  those  in  the 
burrows.  The  plan  was  under  fierce  discussion,  when  it  was 
ascertained  that  it  had  been  forestalled;  for  some  rabbits 
that  were  shot  were  found  to  be  tuberculous  —  to  be 
phthisical,  in  fact — and  further  examination  brought  out 
that  in  some  districts  a  large  proportion  of  the  rabbits  had 
tubercular   deposits   in   the   lungs.      This   opened   up   the 
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question,  of  course,  of  their  fitness  for  food ;  but  the  point 
here  is  how  these  rabbits  became  infected,  and  how  the 
German  rabbits  escape  infection  when  domesticated.  Not 
to  linger  over  the  subject,  it  is  to  be  inferred  that  the  wild 
animals  are  exposed  to  a  natural  bacillaria — a  bacillaria 
holding  the  particles  of  the  bacillus-vegetation  gromng  in 
the  flora  of  the  country ;  that  the  tame  rabbits  supplied  to 
Koch  had  been  protected  from  this  form  of  malaria ;  and 
that,  though  susceptible  enough  to  the  vegetation  received 
into  the  lung  through  the  respiratory  tract,  they  had  not 
been  infected  by  bacillus-spores  discharged  in  the  sputum 
of  man. 

The  view  that  the  bacillus-veo^etation  occurs  on  excreta 
breaks  entirely  new  ground  The  presence  of  bacilli  and 
their  spores  in  the  alvine  discharges  of  the  phthisical 
patient  can  only  occur  when  phthisis  ends  in  general  tuber- 
culosis— unless,  perhaps,  in  the  case  of  lunatics,  who  some- 
times swallow  their  sputum.  And  the  probabilities  that 
phthisis  is  ever  caused  through  the  spores  in  the  excreta 
of  patients  are  so  infinitesimally  small  that  the  subject  has 
not  been  dealt  with,  and  need  not  detain  us  now.  Yet  the 
questions  mooted  in  the  view  of  the  germination  of  the 
bacillus-spores  in  the  excreta  of  the  guinea-pig  are  on  a 
different  footing.  It  comes  within  practical  etiology  that 
some  domesticated  and  caged  animals  may  be  infected  by 
means  of  bacillus-vegetation  discharged  in  the  excreta  of 
tuberculous  animals.  Although  little  is  actually  known 
of  the  matter,  it  is  almost  an  inferential  certainty  tliat 
when  the  bacilli  enter  the  blood  of  an  animal,  either  trau- 
matically  or  auto-genetically,  the  excreta  of  the  animal  will 
contain  the  bacilli  and  their  spores.  This  occurs  in  most 
infective  diseases  with  the  patliophytcs ;  and  by  anal og}-, 
and  also  hy  inference  from  certain  facts  connected  with  the 
tuberculosis  of  cattle,  we  may  safely  assume  tliat    living 
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bacilli  or  their  spores  find  their  way  into  the  excreta  of 
guinea-pigs  affected  with  general  tuberculosis ;  and,  further, 
it  may  be  presumed  that  the  dung  of  the  animals  may 
furnish  a  congenial  soil  for  the  bacillus- vegetation.  Then, 
given  the  requisite  amount  of  moisture  in  the  air  (which 
will  have  been  supplied  by  the  breath  of  the  guinea-pigs) 
and  the  adequate  shade,  and  we  have  all  the  conditions 
for  the  germination  of  the  spores  and  the  growth  of  the 
vegetation,  except  the  one  that  Koch  found  to  be  essential 
in  his  cultivations — a  temperature  at  blood-heat.  But,  as 
Koch  did  not  attempt  to  cultivate  bacilli  on  excreta  in  dull 
diffused  light,  it  does  not  follow  that  this  temperature  is 
necessary  to  the  growth  of  the  bacilli  on  this  special  soil, 
under  the  conditions  suggested.  It  may  be  understood  that 
Koch  did  not  cultivate  bacilli  on  the  excreta  of  guinea-pigs 
or  other  animals  for  the  reason  that  he  required  a  pure 
cultivation  for  his  purposes,  but  it  is  by  no  means  improb- 
able that  if  he  had  sown  them  on  this  material,  without 
altering  its  composition  by  heat  for  sterilizing  purposes, 
under  proper  conditions,  he  would  have  found  that  they 
would  have  grown  readily  enough  at  ordinary  temperatures, 
though  they  might  have  been  mixed  with  other  forms. 
And  possibly,  indeed,  the  admixture  of  other  forms,  as  has 
been  suggested,  may  be  a  condition  of  their  growth.  Nature 
may  require  what  to  the  micro-pathologist  is  an  impure 
cultivation  for  her  purposes.  She  has  secrets  that  will 
never  be  learnt  in  a  laboratory,  and  perhaps  one  of  them  is 
how  to  grow  the  bacillus-vegetation  at  ordinary  tempera- 
tures. 

Be  this  as  it  may,  I  conceive  that  when  the  final 
determination  of  the  question  can  be  arrived  at,  it  will 
be  found,  or  may  be  inferred,  that  the  spontaneous  infection 
of  these  guinea-pigs  occurred  from  one  of  these  two,  or 
perhaps  from  both,  kinds  of  malaria — the  forms   on   the 
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local  soil  overrunning  the  adventitious  soil,  or  the  reverse — 
and  not  from  bacillus-spores  derived  and  conveyed  from  the 
tuberculous  animals  in  the  manner  assumed  by  Koch. 
Indeed,  from  a  large  group  of  facts  it  is  a  strong  presump- 
tion that  the  bacillus-spores,  either  moist  from  the  organism 
or  in  the  dried  state,  are  rarely,  if  ever,  concerned  in  the 
dissemination  of  phthisis  through  the  respiratory  tract.  It 
is  highly  improbable  that  the  bacillus,  as  a  baxillus,  or 
hacillus-spores  as  hacillvbs-spores — that  is,  without  under- 
going morphosis  on  some  matrix  after  leaving  the  host — 
are  concerned  in  causing  ordinary  spontaneous  phthisis  by 
their  presence  in  the  air  in  any  numbers,  the  experiments 
of  Tappeiner,  Giboux,  Weichselbaum,  and  others,  to  the 
contrary  notwithstanding.  Their  observations  with  dogs 
and  rabbits,  which  may  seem  to  tell  against  this  view,  not 
only  lack  precision,  but  prove  too  much,  or  are  contradic- 
tory. An  experiment  in  this  field  that  does  not  provide  a 
co-efficient  of  some  sort  for  local  bacillaria  is  worth  little ; 
and  the  formation  of  tubercles  in  the  lungs  of  dogs  after 
one  inhalation  of  atomized  sputum- shows  too  great  an 
alacrity  in  the  bacilli.  The  infection  of  two  rabbits  in  one 
hutch  by  the  expired  air  of  consumptives,  and  the  non- 
infection  of  two  other  rabbits  in  another  hutch  in  another 
room  provided  with  similar  air  filtered  through  tow  im- 
pregnated with  carbolic  acid,  arc  interesting  facts  ;  but,  as 
we  know  nothing  of  the  local  conditions  of  the  rooms,  and 
as  the  experiments  are  open  to  numerous  other  objections, 
they  determine  nothing.  Perhaps  the  room  in  which  the 
rabbits  became  infected  was  dark  and  the  other  was  well 
lighted,  which  would  account  for  the  results  without  the 
exhaled  breath  of  the  consumptives.  Besides,  as  has  been 
well  observed  by  others,  even  if  we  had  absolute  proof  of 
the  artificial  infection  of  some  of  tlie  lower  animals  by 
inhalations  either  of  moist  atomized  sputum,  or  of  sputum- 
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dust,  or  of  the  expired  air  of  the  phthisical,  it  would  not 
carry  with  it  the  certainty  that  all  other  animals  and  man 
would  be  artificially  infected  by  the  same  or  similar 
inhalations.  Comparative  pathology  shows  that  the  bacillus 
in  general  tuberculosis  behaves  differently  In  different  hosts, 
and  affects,  or  colonizes  on,  a  tissue  in  one  animal  which  it 
cannot  or  does  not  colonize  on  in  another  animal.  But  I 
do  not  rest  the  conception  of  the  inability  of  the  bacillus- 
spore  to  infect  man  on  the  shortcomings  of  these  experi- 
ments. 

There  is  another  well-known  experiment — that  with 
the  rabbits  in  the  extraction  flues  of  the  Brompton  Hospital. 
The  tubercle  in  these  rabbits  was  fairly  well  shown  to  have 
been  a  consequence  of  their  submission  to  the  atmosphere 
of  the  flues.  This  much  may  be  granted  ;  but  it  does  not 
follow  that  the  rabbits  were  infected  by  the  bacillus-forms 
delivered  into  the  flues  from  the  wards,  as  has  been  inferred. 
It  is  so  far  from  certain  that  the  sum  and  value  of  the 
bacillus-forms  contained  in  every  cubic  foot  of  air  which 
enters  the  flues  are  the  same  in  every  cubic  foot  of  air 
which  is  discharged  from  the  flues  into  the  open  air,  that 
whilst  I  should  not  have  the  slightest  objection,  on  grounds 
of  personal  safety,  to  breathe  the  atmosphere  of  any  one  of 
the  wards  for  consumptives  for  a  year,  or  any  length  of  time, 
I  should  very  strongly  object  to  have  to  breathe  that 
atmosphere  for  two  or  three  months  plus  the  sum  and 
value  of  the  bacillus-vegetation  acquired  by  it  in  passing 
through  the  flues.  If  the  Brompton  flues  were  clear  glass 
tubes  or  cylinders  exposed  freely  to  chemical  light,  this 
objection  would  not  hold  good ;  but  assuming  them  to  be 
air-conduits  with  dark  interiors,  I  conceive  that  their 
inner  surfaces  will  give  lodgment  to  abundance  of  the  most 
suitable  soil  for  the  growth  of  the  bacillus -vegetation — 
especially  in  places  out  of  the  full  current  of  the  extracted 
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air — and  that  the  rabbits  in  the  flues  were  infected  by  the 
forms  given  off"  from  this  free-growing  vegetation,  and  not 
by  the  effete  bacillus-spores  sent  forth  by  the  phthisical 
patients  in  the  wards. 

Dr.  Sturges,  in  a  lecture  on  Tuberculosis,*  says  of  the 
conditions  of  life  among  the  London  poor :  "  What  we 
want  to  ascertain  is  the  relative  action  of  these  several 
factors.  Considering  that  many  of  the  circumstances  of 
poverty — such,  for  instance,  as  concern  food,  clothing,  and 
exposure — are  much  the  same  both  in  town  and  country,  it 
is  at  least  plausible  to  maintain  that  one  chief  agent  of 
tuberculosis,  and  part  cause  of  the  intolerable  fatality  of 
the  disease  in  London,  is  overcrowding  and  dwelling  under- 
ground away  from  the  light  and  sun — such  conditions  of 
living,  in  a  word,  as  are  known  to  cause  tuberculosis  in 
rabbits  and  guinea-pigs  ! "  Dr.  Sturges  hits  the  right  nail 
on  the  head ;  but  it  wants  clinching. 

As  a  set-off  to  the  Brompton  experiment  may  be  cited 
those  of  Tappeiner,  made  after  the  discovery  of  the  bacillus. 
In  a  letter  (to  the  Weiner  Med.  Presse,  January  14,  1883), 
he  gives  details  of  these  on  a  number  of  rabbits  witli  finely 
divided  pulverized  sputum,  and  in  no  instance  did  one  of 
the  animals  compelled  to  inhale  this  dust  in  quantity  on 
several  successive  days,  show  any  sign  of  tuberculosis,  even 
after  one  or  two  months.  Tappeiner  observes  that  these 
negative  results  should  calm  the  public  mind,  so  much  ex- 
cited by  Koch's  bacillus.  As  these  experiments  have,  I 
believe,  been  confirmed,  they  tend  to  show  that  whatever 
effect  moist  sputum,  or  the  expired  breath  of  consumptives, 
may  have  when  inspired  by  rabbits,  sputum-dust  does  not 
induce  phthisis  when  taken  into  their  lungs.  Assuming, 
therefore,  that  Tappciner's  experiments  were  conducted 
witli  due  precaution,  it  is  an  inference  that  the  Bromptou 
*  Medical  Times  and  Gazette,  July  18, 1883. 
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rabbits  might  just  as  easily  have  been  infected  in  the  flues  if 
the  air  from  the  wards  had  been  cut  off,  or  in  similar  flues 
which  extracted  air  from  apartments  in  which  phthisis  had 
not  been  known.  Yet  the  sputum-dust  used  by  Tappeiner 
might  have  induced  acute  tuberculosis  in  the  rabbits  if 
inoculated  into  their  fluids.  His  experiments  afford  an 
illustration  of  the  diminution  which  is  assumed  to  take  place 
in  the  infective  power  of  the  bacillus-vegetation  when  it 
assumes  the  form  of  the  bacillus — to  be  referred  to  more  at 
length  presently.  They  point,  moreover,  to  the  inference 
that  the  guinea-pigs  and  rabbits  that  contracted  spon- 
taneous tuberculosis  in  Koch's  room  were  not  infected  by 
bacillus-spore  dust  from  the  inoculated  animals,  and  that 
the  bacillus-spores  in  sputum-dust  are  also  inert  when  in- 
haled by  man. 

I  say  inert,  not  because  the  bacillus-spores  are  sup- 
posed to  be  sterilized,  or  incapable  of  germinating  and 
growing  under  some  conditions.  Their  vegetative  germens 
are  intact,  as  is  shown  by  cultivation  processes  and  by 
the  results  of  inoculation.  It  is  the  higher  reproductive 
functions  of  the  vegetation  that,  it  is  supposed,  are  impaired 
in  these  representative  forms  by  the  enforced  parasitism  of 
the  parent  forms.  I  conceive  the  bacillus-spores  to  be 
inert,  therefore,  in  the  sense  that  they  are  practically  in- 
nocuous to  man  under  ordinary  circumstances,  and  so  far 
as  phthisis  is  concerned.  Possibly  a  compulsory  inhalation 
of  an  atmosphere  highly  charged  with  these  bacillus-forms, 
kept  up  continuously  night  and  day  under  certain  con- 
ditions by  artificial  means,  might,  even  if  due  precautions 
were  taken  to  exclude  a  local  malaria,  end  in  causing  pul- 
monary tuberculosis  in  some  of  the  lower  animals.  It  is 
conceivable  that  the  continuous  strain  on  the  air-passages 
and  smaller  bronchial  ramifications  caused  by  such  an 
atmosphere   might   induce   such   congestion   and   engorge- 
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ment  of  the  vessels  as  to  lead  to  rupture,  and  the  breach 
might  and  would  facilitate  parasitism.  I  am  not  prepared 
to  deny  or  to  question  the  possibilities  of  such  results 
from  such  unnatural  conditions ;  but  I  say  that  if  local 
pulmonary  tuberculosis  is  established  by  such  means,  it  is 
not  of  the  nature  of  ordinary,  spontaneous,  or  chronic 
phthisis,  and  is  not  to  be  confounded  with  it.  It  is  to  all 
intents  and  purposes  an  inoculation.  Even  amongst  the 
lower  animals  I  conceive  that  nothing  short  of  such  arti- 
ficial conditions  would  induce  such  a  form  of  local  tuber- 
culosis, and  it  is  by  no  means  certain  that  even  such 
conditions  would  implicate  a  perfectly  sound  man,  though 
it  would  be  useless  to  discuss  the  point,  seeing  that  man  is 
not  likely  to  be  submitted  to  the  conditions.  The  point 
now  is  that,  as  such  conditions  do  not  meet,  except  in  the 
laboratory,  they  do  not  affect  the  proposition  that  the  bacilli 
and  their  spores  as  given  off  from  tuberculous  organisms 
are,  in  effect,  harmless  to  living  animals — qua  phthisis — 
and  that  in  this  respect  they  are  virtually,  but  not  botani- 
cally,  or  when  used  traumatically,  inert  or  effete.  Their 
inability  to  infect  through  the  respiratory  tract  (always 
provided  there  is  no  solution  of  continuity  of  surfaces),  not 
their  disability  in  regard  of  the  formation  of  tubercle,  it  is 
supposed,  renders  them  practically  innocuous  to  man,  and 
even  to  animals.  For  when  tuberculous  animals  intermix 
with  sound  animals,  or  when  they  are  closely  confined 
together,  as  in  the  case  of  Koch's  guinea-pigs,  whatever 
bacillus-forms  may  be  given  off  from  the  infected  and  may 
be  inhaled,  before  undergoing  further  change  than  drying, 
by  the  uninfected  animals,  are,  I  consider,  inoperative,  and 
are  not  concerned  in  after  phthisical  processes  among  the 
animals. 

As  this  view  is  a  clear  departure  from  all  recognized 
views   of  tlie    l)acillus,    and    may   not    find    favour  either 


DEBILITY.  137 

with  the  anti-contagionist  or  the  contagioaist,  and  as  the 
questions  depending  on  its  soundness  may  have  grave  con- 
sequences, it  is  incumbent  on  me  to  show  cause  for  ventur- 
ing to  suggest  organic  change  in  first  principles.  I  am 
perfectly  conscious  that  the  enunciation  of  such  doctrine 
will  at  first  appear  too  wildly  speculative  for  serious  con- 
sideration ;  but,  as  the  inferences  on  which  I  depend  have 
been  reached  from  facts  which  will  be  submitted,  and  as  the 
processes  by  which  I  have  arrived  at  the  result  admit  of 
being  readily  checked,  and  as,  moreover,  the  phenomena  to 
be  passed  in  review  in  the  attempt  to  sustain  the  position 
taken  up  will  go  towards  the  completion  of  the  case  I 
bring  against  the  pure  parasitism  of  the  bacillus,  which 
case,  it  may  be  observed,  is  by  no  way  dependent  on  or 
endangered  by  this  collateral  issue,  I  have  not  been  deterred 
from  stating  my  conclusion. 

One  inference  from  a  thoughtful  study  of  the  bacillus  in 
its  relations  to  phthisical  man,  whether  we  regard  it  as  a 
pure  or  as  an  accidental  parasite,  is  that  the  parasitic  power 
of  each  and  every  one  of  its  aerial  forms,  in  whatever  shape 
or  from  whatever  place  it  enters  the  air,  is,  taken  singly,  of 
the  feeblest  description  of  parasitism,  although  collectively 
the  forms  are  so  destructive  to  the  human  race.  Enormous 
numbers  of  these  forms  must  be  suspended  in  the  atmo- 
sphere and  be  inhaled  by  man  for  a  lengthened  period  in 
order  to  cause  an  efficient  attack  of  ordinary  phthisis.  It 
is  patent  that  in  the  aggregate  a  vast  multitude  of  them 
are  inspired  before  any  of  them  can  find  what  is  called  a 
"  suitable  soil,"  or  can  effect  lodgment  and  become  parasitic. 
Whatever  theory  may  be  constructed  as  to  the  mode  by 
which  the  bacillus- vegetation  enters  the  air  so  as  to  be 
carried  into  the  lungs  and  cause  phthisis,  it  must  provide 
for  continuous  or  frequent  supplies  of  efficient  forms  of 
the  vegetation  in  the  air  breathed ;  for  these  supplies  being 
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kept  up  for  months  or  years,  with  certain  intermissions  or 
variations  in  the  number  or  nature  of  the  forms  in  a  given 
volume  of  air ;  and  for  these  supplies  being  often  limited, 
or  nearly  limited,  to  the  atmosphere  surrounding  or  breathed 
by  one  particular  person,  or  limited  so  that  other  persons  in 
the  same  house  in  close  proximity — even  in  an  adjoining 
room — shall  not  be  subjected  to  the  inhalation  of  a  noxious, 
or  of  an  efficient,  quantity  of  the  forms. 

If  we  turn  to  the  only  recognized  theory  on  this  subject 
— the  theory  which  attributes  to  sputum-dust  the  efficient 
distribution  of  bacillus-spores  in  the  air — we  shall  find  that 
it  does  not  meet  any  one  of  these  demands  upon  it.  It  is 
an  inference,  therefore,  or  one  inference,  that  sputum-dust- 
is  an  impossible  agent  in  tJie  dissemination  of  ordinary 
phthisis. 

Koch  supposed  that  a  very  limited  number  of  bacillus- 
spores  will  cause  spontaneous  infection  in  the  lower  animals 
— "  possibly  only  one  single  infectious  germ."  This  suppo- 
sition, having  in  view  the  rarity  with  which  the  vegetation 
fastens  on  to  open  wounds  or  denuded. surfaces,  is  hardly  to 
be  reconciled  with  the  fact  that  the  spontaneous  tuberculosis 
in  his  uninoculated  animals  was  so  evidently  governed  by 
the  number  of  the  traumatically  infected  animals  in  their 
vicinity.  As  the  bacillus-spores  contained  in  the  discharges 
of  a  single  infected  animal  must  have  been  numerically 
large,  the  phenomenon  of  rising  and  falling  infection  woidd 
seem  to  point  rather  to  the  conclusion  that  one  spore  or  a 
few  spores  will  not  suffice,  but  that  great  numbers  of  spores 
are  required,  for  efficient  infection.  However,  whatever 
potency  Koch  may  assign  to  the  bacillus-spore  in  the  case 
of  guinea-pigs,  he  abandons  the  view  as  regards  the  infec- 
tive value  of  a  single  spore  in  the  case  of  man,  inasmuch 
as  he  recognizes  "  hereditary  disposition,"  with  all  that  it 
entails.     He  could  not  well  get  over  tlie  fact,  even  though 
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bordering  on  clinical  observation,  that  long  exposure  to  an 
atmosphere  holding  the  bacillus-vegetation  largely  in  excess 
of  the  amount  ordinarily  floating  in  the  air  is  necessary  to 
establish  spontaneous  human  phthisis,  and  that  even  long- 
continued  exposure  to  such  an  atmosphere  may  fail  to 
induce  infection.  It  is,  indeed;  the  unaccountable  resistance 
of  people  to  infection  who  ought,  theoretically,  to  be  in- 
fected that  called  into  existence  the  "  hereditary  disposition," 
and  has  preserved  it  from  dissolution.  However,  the  very 
necessity  for  the  assumption  implies  that  the  bacillus- 
vegetation  has  a  low  degree  of  infective  power,  and  that 
neither  "  one  single  infectious  germ  "  nor  a  few  germs  will 
induce  phthisis. 

In  most  cases  of  chronic  phthisis,  and  in  almost  all  cases 
occurring  among  the  wealthy,  it  is  almost  an  inferential 
certainty  that  the  place  in  which  the  bacillus-vegetation  is 
efficiently  transferred  from  the  outer  world  to  the  lung  of 
the  patient  is  the  bedroom.  It  is  to  be  inferred,  further, 
that  the  principal,  or  the  efficient,  fund  or  source  of  the 
vegetation  in  the  air  of  the  bedroom  is  localized  somewhere 
within  the  room ;  that  the  period  during  which  the  greatest 
amount  of  the  vegetation  passes  through  the  air-passages 
is  the  ordinary  time  for  sleep  ;  that  that  period  is  the  most 
favourable  for  the  efficient  diffusion  of  the  forms  in  the  air ; 
that  as,  during  the  course  of  the  disease,  the  patient  under- 
goes variations  in  the  severity  of  the  symptoms  (variations 
having  in  some  instances  a  periodicity  which  is  dependent 
apparently  on  seasonal  changes,  inasmuch  as  most  consump- 
tives within  a  certain  radius  have  concurrent  similar  aggra- 
vations and  remissions  of  cough,  pyrexia,  etc.),  these 
periods  of  quiescence  and  recrudescence  correspond  to 
periods  during  which  there  is  a  diminution  or  an  increase  in 
the  numbers  or  value,  or  in  both  numbers  and  value,  of  the 
forms  floating  in  the  air  of  the  chamber ;  and  that  these 
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periods  are  not  associated  with  any  arrangements  or  changes 
connected  with  the  bedroom  by  which  the  diminution  or 
increase  of  the  vegetation  is  to  be  explained. 

If  we  now  assume  that  the  bedroom  of  the  patient 
either  had  not  been  previously  occupied  by  a  phthisical 
patient,  or  had  not  been  so  occupied  for  many  years ;  that 
the  ventilation,  though  not  perhaps  answering  to  modern 
requirements,  was  yet  equal  to  that  of  most  (uncontaminated) 
bedrooms  in  this  country;  that  the  door  or  doors  and  window 
or  windows  were  kept  open  at  the  usual  times ;  that  the 
room  was  swept  and  properly  attended  to ;  that  a  fire  was 
kept  up  in  cold,  wet,  or  damp  weather ;  and  that,  in  short, 
the  room  was  a  well-ordered  cleanly  bedchamber  of  one  of 
the  higher  social  classes ; — the  first  question  that  will 
naturally  occur  to  the  etiologist  is  the  one  as  to  the  original 
introduction  into  this  room  of  an  adequate  supply  of  sputum- 
dust.  But,  shelving  the  question  as  to  the  source  and  mode 
of  introduction  of  this  imaginary  fund  of  bacillus-spores, 
we  will  assume  this  difficulty  removed,  and  suppose  that  by 
some  accident  a  considerable  quantity-  of  the  sputum  from 
a  phthisical  patient  has  been  left  in  the  chamber  in  a  position 
where  it  has  escaped  observation  and  from  which  it  has  not 
been  dislodged  by  ordinary  household  processes.*  It  is 
obviously  useless  to  suppose  it  to  be  left  on  the  surface,  or 
where  it  would  be  swept  away  bodily,  or  be  dissipated 
rapidly  by  currents  of  air.  Nothing  but  the  retention  of 
sputum  within  the  room  for  years  will  meet  the  require- 
ments of  our  sui)posititious  case.  But  we  will  further 
assume  that  this  obstacle  is  surmounted.  Then,  havinij  ffot 
the   sputum   into  the   bedroom  of  the  future  patient,  we 

*  It  is,  of  course,  possible  tliat  sputum  may  got  between  and  boneat)j 
floorinp;  Ijoanls,  or  lieliiiid  wainseots,  or  skirtiiif^-honrds,  or  immoviiblo  furui- 
turo,  etc.,  in  tiio  liCMlroom  of  a  i)litliisical  patient ;  but  how  it  c;in  be  assumed 
to  liave  l)ef;n  left  in  sucli  j)ositioiis  in  (ho  bedrooms  of  all  jjhMiisical  j)alieuts, 
or  in  all  "contaminatod  "  bedrooms  that  have  not  been  occupied  by  the 
phthisical,  is  more  diflicult  to  see. 
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come  to  the  question  of  his  efficient  infection  by  means  of 
that  sputum  in  accordance  with  the  doctrine  of  contagion. 
We  will  suppose  that  the  occupant  of  this  room  begins  to 
show  the  usual  premonitory  signs  of  the  affection  in  a  few 
months,  but  that  a  cavity  is  not  established  in  the  lung  for 
a  year;  that  the  other  lung  becomes  soon  after  involved ;  and 
that  the  duration  of  the  disease  is  from  two  to  three  years, 
or  more  or  less,  according  to  the  frequency  and  length  of 
salutary  or  unfortunate  changes  of  air.  (For  it  may  and 
does  happen,  occasionally,  that  a  patient  moves  from  a  bad 
bedroom  to  a  worse.) 

To  account  for  the  efficient  infection  of  a  person  b}'-  the 
spores  in  the  hidden  or  unseen  sputum  in  the  room,  the  first 
requirement  is  to  evolve  the  conditions  under  which  a  suffi- 
cient number  of  spores  are  detached  from  the  mass  of 
sputum  in  such  a  way  that  they  shall  be  wafted  on  the 
night  air  of  the  bedroom  so  as  to  reach  the  sleeper.  As 
adequate  numbers  of  the  spores  cannot  be  supposed  to  be 
given  off  the  surfaces  of  the  sputum  so  long  as  it  coheres, 
the  disintegration  of  the  mucus,  pus,  shreds  of  tissue,  etc., 
composing  the  sputum — its  crumbling  into  dust — is  a  neces- 
sary condition  precedent  to  spore-distribution.  These  finely 
divided  particles  of  sputum,  therefore,  to  which  the  spores 
adhere,  constitute  what  Professor  Tyndall  calls  "  rafts  "  by 
which  the  spores  are  floated  ;  and  it  is  quite  consistent  with 
physical  laws  that  they  should  be  launched  into  the  air  of 
the  bedroom  in  numbers  proportionate  to  the  strength  of 
the  air-currents,  and  that  they  should  be  carried  to  the  air- 
passages  of  one  sleeping  in  the  room.  We  have  thus  a 
modus  operandi;  and  as  we  know  from  experiment  and 
analogy  that  the  spores  in  sputum  retain  their  vitality  for  a 
long  period,  and  as  it  is,  or  must  be,  assumed  for  fifteen  or 
twenty  years,  we  have  also  a  modus  vivendi  for  the  fund 
of  bacillus-spores  in  the  bedroom. 
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But  other  difficulties  now  present  themselves.  If  the 
sputum  was  deposited  long  before  the  room  was  occupied 
by  the  future  patient,  the  chances  are,  if  the  room  is  dry, 
either  that  the  sputum-dust  has  been  all  dispersed  by  the 
movements  of  the  air  in  the  room,  or  that  it  has  been  buried 
under  a  heavy  layer  of  dust.  It  will  be  rapidly  dissipated 
if  the  currents  of  air  are  strong,  and  if  the  air  is  but  little 
stirred  it  will  be  weighted  down  so  that  the  spores  cannot 
enter  the  atmosphere  of  the  room.  If,  on  the  other  hand, 
the  room  is  damp,  the  sputum  vdll  be  rapidly  overrun  and 
appropriated  by  various  low  forms  of  vegetation,  by  which 
the  spores — if  not  appropriated  also — will  be  covered  up. 
The  probabilities  are,  however,  that  the  spores,  being  kept 
in  a  moist  condition  and  debarred  from  germination,  would 
soon  be  converted  into  soil  by  some  forms  or  other.  A 
damp  room  must  soon  prove  fatal  to  bacillus-spores,  or 
render  them  physically  incapable  of  contaminating  the 
atmosphere  ;  whilst  the  air  of  a  dr}^  room  will  either  dissi- 
pate the  fund  of  dust  by  whirling  the  particles  or  "  rafts  " 
into  circulation  in  the  room  and  by  turning  them  into  the 
outside  air,  or  it  will  permit  the  settlement  of  solids  which 
will  overlay  and  overweight  the  "  rafts," 

Passing  over  certain  physical  considerations  relating 
to  the  larger  amount  of  spores  that  would  be  disseminated 
in  the  room  in  the  stir  of  daytime  than  during  the  still 
night,  as  well  as  some  other  points  that  might  be  taken, 
it  will  be  seen  that  the  period  of  the  supposed  efficiency 
of  sputum-dust  as  a  theoretical  air-poison  is  much  more 
restricted  than  its  advocates  take  it  to  be.  It  would  seem, 
indeed,  impossible  that  they  could  have  tackled  the  problem 
of  sputum-dust  distribution  with  a  view  to  see  if  the  theory 
is  a  practicable  theory.  They  appear  to  have  regarded 
neither  the  mechanical,  nor  the  botanical,  nor  the  clinical, 
nor   any   other  difficulties   that  stood    in   its   way.      And 
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even  if  tlie  objections  already  thrown  out  are  deemed  to 
have  but  little  or  no  force,  there  is  one  great  insuperable 
difficulty  that  prohibits  the  reception  of  the  theory  of 
sputum-dust  as  the  agent  of  infection  in  phthisis — a  diffi- 
culty that,  if  there  were  no  others,  would  effectually  shut 
out  the  theory. 

The  recurrence  of  severe  phthisical  symptoms  amongst 
a  number  of  patients  at  particular  times  has  been  so  marked 
occasionally  that  writers  have  described  these  outbreaks 
as  "  phthisis  epidemics."  Generally  some  time  during 
spring  and  autumn,  though  occasionally  it  happens  as  well 
in  warm,  moist,  or  "  muggy  "  weather  in  summer,  and  more 
rarely  in  winter,  all  the  consumptives  of  a  country  side, 
many  of  whose  cavities  are  perhaps  in  a  state  of  quiescence, 
and  whose  general  health  is  so  improved  that  they  have 
higher  hopes  of  speedy  recovery  than  usual,  are  suddenly 
and  simultaneously  thrown  back,  and  some  into  galloping 
consumption,  whilst  the  incipient  consumptives,  those  with 
doubtful  signs  of  "  decline,"  or  "  falling  away,"  or  "  over- 
growing," are  at  the  same  time  attacked  with  cough,  spitting 
of  blood,  and  other  pronounced  indications  of  tubercle- 
formation.  These  phenomena  preclude  the  supposition  of 
the  agency  of  a  spore  ivhich  does  not  reproduce  itself  out- 
side the  body.  For  it  is  impossible  to  suppose  that  the 
interiors  of  a  number  of  rooms  in  different  houses  should  be 
so  disturbed  that  largely  increased  numbers  of  these  spores 
are  accidentally  distributed  within  them  precisely  at  the  same 
period.  It  is,  indeed,  almost  an  inferential  certainty  that 
these  outbursts  of  parasitism  of  the  bacilli  are  the  outcome 
of  invasions  of  crops  of  the  specific  vegetation  matured  at 
the  usual  seasonal  periods,  or  forced  into  renewed  activity 
by  unusual  and  highly  favourable  conditions ;  but  whatever 
the  interpretation  of  these  phenomena,  it  is  palpable  that 
the  theory  of  sputum-dust  utterly  fails  to  explain  them. 
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The  theory  provides  no  working  machinery  for  the  pro- 
duction of  such  manifestations  of  the  disease.  The  pheno- 
menon of  periodical  "  epidemic "  recrudescence  in  phthisis 
was  evidently  not  contemplated  by  the  framer  of  the 
theory,  or  he  would  have  seen  that  it  is  fatal  to  it.  But 
the  theory  lay  invitingly  on  the  surface,  and  he  took  it. 
The  other  objections  pointed  out  should  suffice  to  upset  it, 
but  this  radical  defect  destroys  it.  As  it  is  absurd  to 
suppose  that  "  seasonal "  conditions  can  aifect  this  pure 
parasite,  either  in  or  out  of  the  body,  it  may  be  inferred 
that  the  hacillus-spores  in  sputum-dust  are  not  concerned 
in  the  periodical  exacerbations  in  phthisis ;  and,  to  paraphrase 
the  legal  maxim — exceptio  unius,  exclusio  cdterius.  If 
sputum-dust  is  not  concerned  in  these  severer  manifestations, 
it  is  not  concerned  in  the  milder,  or  more  insidious,  or  in  any 
manifestations  of  the  disease ;  and  thus  we  arrive  at  the 
conclusion  that  ivhenever  hacillus-spores  in  sputum  can  he 
shoivn  to  he,  or  are,  present  in  the  atmosphere  of  the  sick- 
room, they  are  inert  so  far  as  sound  persons  are  concerned, 
even  if  they  may  be  instrumental  in  causing  a  reinfection 
of  the  already  phthisical  by  attaching  themselves  to  denuded 
surfaces.  As  a  sequence,  sputum-dust  is  not  the  agent  in 
the  occurrence  of  an  origincd  attack  of  ordinary  phthisis. 

Much  remains  to  be  said,  but,  for  the  foregoing  reasons, 
I  submit  that  the  doctrine  of  sputum-dust  is  at  least 
premature ;  and  that,  as  a  preliminary  step  to  its  promul- 
gation, it  should  have  been  shown  conclusively  that  some 
one  occurrence  of  the  disease  has  been  due  to  sputum-dust. 
This  has  not  been  done  or  attempted,  but  has  been  taken 
for  granted,  and,  as  the  matter  stands,  I  contend  that 
such  a  phenomenon  as  ordinary  phthisis  caused  in  man  by 
the  direct  agency  of  bacillus-s})oro.s  from  any  animal  organ- 
ism, in  any  way  whatever,  has  not  been  seen.  It  has  been 
evolved  from  insufficient  data,  and  has  been  fostered  by  the 
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contagionist,  and  I  concur  with  Professor  Strieker^  of 
Vienna,  that  the  view  "  arose  in  the  laboratories." 

Going  back  now  to  the  case  in  which,  for  the  sake  of 
ilhistration,  I  submitted  that  a  sick  person  should  be  exposed 
to  the  utmost  conceivable  accumulation  of  sputum-dust — to 
the  effects  of  an  atmosphere  holding  more  bacillus-spores 
than  were  ever  concentrated,  probably,  by  any  combination 
of  circumstances,  in  one  room — it  will,  perhaps,  be  perceived 
that  the  conclusion  there  arrived  at  is  not  so  hazardous  as 
it  may  then  have  seemed.  But  there  are  other  cogent 
reasons  for  the  inference  that  the  sick  person  would  not 
contract  phthisis.  One  of  the  terms  in  the  case  put  was 
that  the  bedroom  of  the  invalid  should  receive  the  full 
amount  of  chemical  light  required  by  the  latitude,  etc.  The 
objects  of  this  proviso  were,  first,  to  guard  against  an 
element  of  unc9rtainty ;  and,  secondly,  to  exhibit  the  effect 
I  infer  the  chemistry  of  the  sun  to  have  on  this  vegeta- 
tion. As  regards  the  first  point,  it  may  be  admitted  that 
a  darkened  room,  with  the  filthy  conditions  stipulated  for, 
might,  and  probably  would,  cause  phthisis  in  the  sick  occu- 
pant, but  not  because  of  the  bacillus-spores  included  in  the 
filth.  As  phthisis  is  supposed  to  occur  every  day  in  dark- 
ened rooms  under  the  cleanliest  of  conditions,  and  where 
sputum- dust  cannot  be  traced,  it  would  still  have  to  be 
shown  whether  an  occurrence  of  phthisis  in  a  darkened 
room  full  of  sputum  was  a  consequence  of  the  presence  of 
the  sputum,  or  a  consequence  of  the  existence  of  a  bacillary 
malaria  in  the  room  because  of  the  absence  of  sufficient 
light.  I  assume  the  latter,  but  to  avoid  the  discussion  of 
nice  questions  it  was  made  a  condition  that  the  sick-chamber 
should  have  abundance  of  solar  radiation. 

The  precise  amount  of  chemical  light  required  to  keep  a 
room  of  a  given  size  and  shape  in  a  given  latitude  dry  and 
sweet  and  wholesome,  or  free  from  noxious  vegetation,  has 
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yet  to  be  ascertained.  The  subject  will  be  dealt  with  pre- 
sently, as  well  as  the  few  data  before  me  will  admit ;  but 
though  a  sufficiency  or  an  insufficiency  of  solar  light  for  a 
bedroom,  say  in  the  extreme  north  or  the  extreme  south 
of  England,  is  somewhat  difficult  to  determine,  yet  an 
abundance  of  sunlight  in  a  bedroom  will  be  understood 
to  mean  the  admittance  of  the  direct  rays  of  the  sun  and 
total  daylight  into  the  chamber  through  large  and  high 
windows  for  some  hours  daily  before  and  after  noon  all  the 
year  round.  This  rough  definition  will  serve  the  present 
purpose.  The  air  of  a  room  of  this  description  will  be  so 
dry  as  rapidly  to  cause  the  desiccation  of  large  quantities 
of  sputum ;  and,  assuming  the  sputum  to  be  left  on  the 
floor,  as  in  the  case  put,  there  is  no  doubt  that  multitudes 
of  bacillus-spores  would  be  sent  on  their  "  rafts  "  into  the 
atmosphere  of  the  room  at  every  step  and  by  ever}'-  move- 
ment of  those  present,  as  well  as  hy  currents  of  air  other- 
wise caused,  and  that  although  a  proportion  of  these  spores 
would  be  carried  out  of  the  room,  yet  enormous  numbers 
would  remain  to  be  inhaled  by  the  sick  occupant.  It  is 
not  to  be  supposed  that  such  an  atmosphere  could  be  breathed 
with  impunity ;  but  we  need  not  stop  to  inquire  into  all 
the  probable  results  of  breathing  it.  All  that  it  imports  us 
to  consider  is  the  specific  effect  that  would  be  caused  by 
the  bacillus-spores  contained  in  the  room ;  and,  assuming 
that  the  person  died  after  three  months',  or  survived  six  or 
twelve  months',  occupancy  of  such  a  chamber,  I  conceive 
that  he  would  neither  die  from  nor  contract  spontaneous 
phthisis.  The  case  is  analogous  to  Tappeiner's  experiments 
with  rabbits,  but  I  do  not  depend  on  these.  I  conceive 
tliat  the  person  would  not  be  infected  for  two  reasons. 
The  first  is,  that  the  effect  of  solar  radiation  of  high  chemical 
intensity  is  to  destroy  all  forms  luhatever  of  the  hacillus- 
verjetation,   the    dried   spores    in   sputum    included.      Tlio 
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second  is,  that  I  infer  that  either  Tnoist  or  dried  spores,  in 
sputum,  uninjured  in  any  way,  are  incapable  of  establish- 
ing themselves  parasitically  in  the  sound  lung  in  the  same 
manner  as  the  parent-forms  from  which  they  derived. 

That  the  action  of  the  sun  soon  destroys  these  forms  is 
an  inference  to  be  reached  from  phenomena  already  and 
to  be  presently  referred  to.  No  special  experiments  have 
been  made  that  I  am  cognizant  of  in  this  direction,  for  it 
appears  not  to  have  occurred  to  any  one  to  test  the  power 
of  the  sun  in  this  field  of  research  ;  but,  save  for  the  assur- 
ance and  certainty  given  to  some  minds  by  actual  experi- 
ment, it  is  hardly  necessary.  Nature,  through  man's  agency, 
has  experimented  for  us  here  on  a  large  scale,  and  there  is 
no  difficulty  in  reading  off  the  results  when  once  we  have 
seized  the  meaning  of  her  symbols.  Every  instance  of  the 
non-occurrence  of  phthisis  in  a  so-called  "  consumptive 
family"  is  a  brilliant  and  most  conclusive  experiment  in 
solar  chemistry — to  be  apprehended  and  interpreted  readily 
enough  with  the  key.  Wherefore  we  may  safely  infer  that 
solar  radiation  of  a  given  intensity  is  destructive  to  all 
forms  of  bacillus- vegetation.  But  assuming  that  the  pro- 
cesses of  reasoning  in  this  matter  are  faulty,  and  that  the 
sun  either  does  not  kill  bacillus-spores  or  takes  a  long  time 
to  kill  them,  we  may  deduce  from  many  facts  that  they  are 
inoperative  in  regard  of  causing  phthisis. 

The  lessons  from  clinical  facts  are  not  to  be  ignored  by 
the  etiologist,  although  they  are  out  of  favour.  One  of 
these  lessons  is  to  be  learnt  from  the  few  instances  of  even 
apparent  transmission  of  phthisis  from  person  to  person  in 
England.  The  evidence  brought  forward  by  Dr.  Pollock  in 
his  Croonian  Lectures  {Lancet,  May,  1883)  is  especially 
valuable.  He  says  :  "  My  colleague.  Dr.  Reginald  Thomp- 
son, considers  that  he  has  seen  fifteen  instances  of  wives 
becoming  infected  through  nursing  consumptive  husbands 
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out  of  a  total  of  fifteen  thousand  consumptives.  He  evidently 
inclines  to  the  opinion  that  the  symptoms  of  phthisis  in 
these  cases  are  rather  due  to  septic  than  specific  tubercular 
germs,  the  latter  phenomena  being  pyasmic  in  most  instances. 
In  these  communicated  cases  the  symptoms  were  acute,  and 
the  morbid  appearances  almost  pysemic.  My  own  experi- 
ence, which  has  not  been  inconsiderable,  and  has  extended 
over  thirty  j^ears  of  hospital  and  private  practice,  does  not 
supply  other  than  occasional  instances  of  the  apparent  com- 
municability  of  phthisis,  either  in  the  case  of  husband  and 
wife,  or  of  attendant  on  the  sick.  In  families  whose  members 
successively  fell  victims  to  the  disease,  the  attack  seemed 
rather  due  to  the  peculiar  age  at  which  persons  closely 
related  by  blood  begin  to  exhibit  its  symptoms.  On  the 
other  hand,  I  have  seen  many  instances  in  which  the  most 
assiduous  personal  nursing  of  the  sick,  living  in  the  same 
room,  sleeping  in  the  same  bed,  and  undergoing  the  same 
influences  of  air  and  lodging,  of  anxiety  and  harass,  as  the 
sick,  have  failed  to  produce  it.  There  have  been  waste  of 
flesh  and  strength,  loss  of  sleep  and .  appetite,  and  all  the 
evidences  of  depressed  vital  powers,  in  numerous  cases,  but 
no  phthisis.  The  apprehension  of  the  disease  has  added  to 
the  risk,  but  the  tried  and  trusty  attendant  has  outlived  the 
trial,  and  survived  (often  unwillingly  survived)  the  object 
on  which  these  attentions  have  been  unselfishly  lavished. 
This,  too,  has  occurred  again  and  a,gain  vvdiere  an  inherited 
taint  has  rendered  the  disease  most  probable  to  invade. 
But  I  confess  that  further  and  searching  investigations  are 
needed  on  this  question — investigations  which  shall  extend 
over  tliis  and  other  countries,  which  shall  not  have  been 
dictated  by  already-formed  theories,  and  which  shall  stand 
the  closest  and  most  impartial  scrutiny.  ...  In  Southern 
Earo])e,  the  opinion  of  the  contagiousness  of  plithi-sis  has 
long  been  held,  and  in  Italy  especially,  wlicrc  I  have  often 
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witnessed  the  expense  to  wliicli  surviving  relatives  have 
been  put  after  a  death  from  phthisis  in  a  lodging  or  hotel. 
I  fear  that  the  advanced  views  of  Professor  Ci"udeli  in  Rome 
will  not  tend  to  lessen  this  apprehension  of  contagion,  nor 
render  the  residence  of  consumptive  invalids  more  agreeable 
in  that  city." 

Other  physicians  have  met  with  a  similar,  others  again 
with  a  larger,  proportion  of  cases  in  which  phthisis  appeared 
to  have  been  communicated  from  one  person  to  another. 
The  information  obtained  on  the  subject  by  collective 
investigation  in  England  has  been  sharply  criticized  at 
home  and  abroad ;  but,  however  unsatisfactory  the  replies 
may  have  been  deemed,  they  have  been  useful  in  many 
ways  nevertheless.  They  enable  us,  at  all  events,  to  see 
clearly  that,  whatever  views  members  of  the  profession  may 
hold  upon  the  contagiousness  of  phthisis,  there  are  very  few 
of  them  but  could  count  upon  their  fingers  all  the  cases  they 
have  seen  in  which  they  believe  persons  "caught"  the 
disease  from  the  infected.  If  we  could  get  an  accurate 
return  of  the  actual  number  of  consumptives  treated  by 
every  medical  man  in  this  country,  and  of  the  number  of 
instances  in  which  he  considered  he  had  reasonable  grounds 
for  concluding  that  the  malady  had  been  actually  trans- 
ferred from  a  given  patient,  it  would  probably  be  found 
that  not  more  than  one  per  cent,  of  the  whole  could  or 
would  be  attributed  to  direct  contagion  from  one  known 
person  to  another.  But  whatever  the  proportion  may  be, 
analysis  of  such  cases  will  soon  disclose  that  they  may  all  be 
resolved  into  four  classes,  viz.  (1)  cases  of  secondary  phthisis 
from  general  or  local  tuberculosis;  (2)  cases  of  primary 
or  ordinary  phthisis  occurring  in  a  sound  wife  or  husband 
of  a  phthisical  mate ;  (3)  cases  in  which  relatives  or  other 
persons  in  close  attendance  on  consumptives  become 
infected ;  (4)  cases  in  which  chance  visits  have  been  made 
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to  phthisical  patients  by  their  friends,  or  in  which  phthisical 
patients  have  visited  the  houses  of  their  friends,  and  the 
visits  have  been  followed  by  the  infection  of  the  friends. 

The  jfirst  class  of  cases  is  outside  my  present  subject, 
and  is  limited  in  number.  The  second  has  been  touched 
upon  in  the  remarks  on  Dr.  Weber's  case  of  the  sailor  with 
the  four  phthisical  wives,  and  elsewhere.  It  need  only  be 
added  here  that  most  of  the  recorded  cases  under  this  head 
are  ejusdem  generis  with  this  case.  With  regard  to  the 
third  and  fourth  classes  of  cases,  the  same  element — the 
bacillarial  environment — is  to  be  found  in  almost  every 
instance  in  which  a  given  consumptive  is  inferred  to  ha\^e 
been  the  means  of  infecting  a  person ;  and  as  this  element 
cannot  be  eliminated  it  vitiates  the  inference.  It  might  be 
added,  as  to  the  fourth  class,  that  as  phthisis  is  not  com- 
municable from  man  to  man  by  "  one  single  infectious 
germ,"  as  small-pox  and  the  plague  are,  or  are  said  to  be, 
such  cases  are  probably  post  hoc. 

When  we  reflect  upon  the  few  instances  in  which 
observers  have  been  able  to  trace,  as  they  have  believed,  an 
occurrence  of  phthisis  to  a  known  patient — marvellously 
few,  seeing  how  confidently,  and  even  absolutely,  it  is  laid 
down  that  every  instance  of  its  occurrence  is  due  to  a 
known  or  an  unknown  patient — and  when  we  poise  this 
fact  and  scrutinize  it  in  conjunction  with  the  fact  that  the 
disease  does  not  spread  amongst  the  resident  physicians, 
students,  nurses,  and  others  in  close  attendance  for  years  on 
consumptives  in  the  large  hospitals  where  they  are  specially 
treated ;  with  the  i'act  of  its  non-occurrence  in  many 
members  of  the  "  consumptive  families,"  or  in  such  cases  as 
those  mentioned  by  Dr.  Pollock,  or  on  passenger-ships  with 
consumptive  emigrants,  or  at  Alpine  health  resorts;  and 
with  tlic  fact  of  its  non-occurrence  in  all  otlicr  cases  in 
whicli  it  should  (theoretically)  occur  from  sputuin-dust; — 
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when  we  think  all  this  out  carefully,  we  are  driven  to 
the  conclusion  that  its  occurrence  or  non-occurrence  is 
altogether  independent  of  bacillus-spores  from  the  animal 
body.  Then,  if  we  look  upon  this  conclusion  by  the  light 
thrown  upon  it  from  the  bacillarial  aspect  of  the  question, 
or  from  its  botanical  side,  we  may,  perhaps,  get  at  the  ex- 
planation of  these  apparent  instances  of  the  communica- 
bility  of  phthisis.  Indeed,  I  strongly  suspect  that  if  the 
medical  men  who  have  recorded  such  instances  could  divest 
their  minds  of  long-established  views  of  contagion,  and 
would  re-examine  and  reconsider  their  cases  from  the  point 
of  view  suggested,  they  might  come  to  the  conclusion  that 
the  occurrences  of  the  disease  they  had  observed  were 
coincident  with,  and  not  consequent  upon,  contact  or 
association  with  a  patient. 

Of  high  interest  and  importance  in  this  study  of  the 
competence  or  incompetence  of  bacillus-spores  to  cause 
infection,  is  the  occurrence  of  spontaneous  tuberculosis  in 
the  lungs  of  domesticated  and  caged  animals ;  but  we  can 
only  glance  at  them,  even  though  it  is  impossible  to  get  an 
adequate  conception  of  the  life-cycle  of  the  bacillus-vegeta- 
tion, or  of  the  question  of  the  parasitic  value  of  the  bacillus- 
phase  of  the  form,  if  we  limit  our  view  to  man  alone.  The 
phenomena  observed  in  the  incidence  of  bovine  tuberculosis, 
for  example,  especially  in  countries  where  they  are 
depastured,  are  most  significant  upon  many  points.  Among 
the  papers  presented  to  the  Parliament  of  the  Colony  of 
Victoria  for  the  year  1885  is  the  Eeport  of  a  Board  to  in- 
quire into  the  subject  of  Tuberculosis  in  Cattle.  The  volu- 
minous evidence  given  by  graziers,  butchers,  stockowners, 
veterinary  surgeons,  and  others,  is  attached  to  the  excellent 
Report ;  and  although  the  Board  (including  Dr.  A.  Plummer, 
Chairman ;  Professor  Allen,  Melbourne  University ;  and 
Dr.  J.  Jamieson,  Lecturer  at  the  University)  had  not  the 
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question  of  the  pure  parasitism  of  the  bacillus  present  to 
their  minds,  yet  the  facts  elicited  by  them  -will  enable  the 
etiologist  who  is  possessed  of  this  view  to  evolve  the  con- 
ditions under  which  cattle  are  infected  in  the  colony.  Ex- 
cepting dairy  cows  and  some  valuable  "  pedigree "  stock, 
cattle  are  not  housed  in  Victoria;  consequently,  whatever 
the  nature  of  the  infective  processes,  the  tuberculous  cattle 
must  receive  the  bacillus-vegetation  into  their  luno-s  in  the 
open  air  on  the  pasture  lands.  This  enables  us  to  eliminate 
all  questions  relating  to  sputum-dust,  or  its  equivalent 
nasal-discharge  dust,  in  stalls  or  sheds — questions  which, 
so  far,  have  complicated  and  obscured  the  inquiry  in 
Europe.  The  simplification,  indeed,  as  a  little  reflection 
will  show,  absolutely  bars  sputum  or  nasal-discharge  dust 
from  being  supposed  to  be  the  agent  of  infection  of  Aus- 
tralian cattle,  and  entails  the  necessity  of  assuming  some 
other  mode  of  infection.  For  the  dispersion  of  the  spores 
in  the  open  air  precludes  the  inference  that  bacillus-dust  is 
an  efficient  means  of  contagion  here.  I  cannot  pursue 
the  subject  through  all  its  ramifications,  but,  having  indi- 
cated a  mine  of  wealth  to  the  European  etiologist,  must 
content  myself  with  giving  some  of  the  results  I  have 
extracted  from  it. 

The  deductions  I  diaw  from  the  Report  and  the 
evidence  on  the  tuberculosis  of  Australian  cattle,  are — 1. 
That  eighty  or  ninety  per  cent,  of  the  infected  animals 
sufier  from  bovine  phthisis,  and  that  the  disease  runs  an 
essentially  similar  course  with  ordinary  phthisis  in  man. 
Cattle  recover  sometimes  even  when  kept  in  a  paddock 
where  the  disease  originated,  and  frequently  wlieu  removed 
to  higher  or  drier  country.  They  have  their  seasonal 
periods  of  exacerbation  and  remission.  They  waste  for  two 
or  three  years,  and  die  rapidly  at  last  witli  all  the  signs  of 
general  tuberculosis  and  galloping  cousumpiiou.     "2.  That, 
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as  the  bacillus  in  man  and  beast  are  specifically  identical, 
and  as  the  symptomatology  and  pathology  of  human  and 
bovine  spontaneous  phthisis  are  intrinsically  the  same, 
the  modes  of  the  infection  of  man  and  beast  are  like  in 
principle.  3.  That  the  cattle  infected  *  are  infected  by  the 
bacillus-vegetation  being  inhaled  with  their  breath  some- 
what after  the  following  manner. 

A  few  of  the  herd  select  their  camping-ground  down 
in  the  hollows  by  the  watercourses,  in  deep  gullies  or 
ravines,  in  reed  beds,  in  thick  timber  or  scrub,  or  in 
places  that  are  cool,  damp,  dark,  or  shady  by  daylight ; 
and  they  may  resort,  if  not  disturbed  or  dispossessed,  to 
the  same  resting-place,  or  an  adjacent  one,  at  night  for 
weeks  or  months.  Lying  down  in  these  positions,  they 
are  enveloped  in  mists  at  certain  seasons,  holding  the 
forms  of  a  bacillus-vegetation  growing  near  at  hand,  and 
after  a  due  amount  of  exposure  to  this  natural  miasm 
become  infected — just  as  persons  exposed  to  the  night 
air  of  fens  may  be  infected  with  ague.  This  I  take  to 
be  the  simple,  and  only  sufficient,  explanation  of  spon- 
taneous bovine  phthisis  in  Victoria;  and  it  would  have 
been  an  obvious  and  conspicuous  explanation  but  for  the 
paralyzing  dictum  that  the  bacillus  is  limited  in  its  growth 
to  the  animal  body,  and  cannot  possibly  propagate  itself 
in  the  open  air  at  ordinary  temperatures. 

The  question  of  the  infection  of  cattle  in  Europe  is  a 
little  more  complex  by  reason  that  they  may  not  only  be 
partly  infected  by  a  natural  bacillaria  occurring  in  places 
similar  to  those  in  which  it  occurs  in  Australia,  but  may 
be  subjected  during  the  winter  months  to  an  artificial 
bacillaria  caused  by  an  extension  of  the  natural  bacillus- 
vegetation  of  the  district  to  the  interior  of  the  buildings 

*  "  This  Board  is  of  opinion  that  not  more  than  two  per  cent,  of  the  cattle 
in  Victoria  can  possibly  be  aifected  by  tuberculosis,  and  that  even  this 
estimate  is  probably  much  too  high." 
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or  sheds  in-  which  they  are  housed.  As  in  human  habi- 
tations so  in  cattle-sheds,  it  will  depend  on  chemical 
light  whether  the  bacillus-forms  will  grow  or  perish;  and 
as  reo-ards  "  suitable  soil "  for  the  veo'etation  and  all  other 
conditions,  the  sheds  of  these  cattle  are  in  principle  on 
all  fours  with  the  country  mansions  of  England.  In  the 
multiplicity  of  questions,  however,  which  surround  a  large 
speculative  inquiry  like  this,  it  would  not  be  possible  to 
make  all  this  stand  out  clearly  without  going  a  long 
way  out  of  the  course.  Besides,  it  is  superfluous ;  for  the 
differentiation  in  the  conditions  under  which  EurojDean 
and  Australian  cattle  become  infected,  brings  out  most 
cleaxly  and  conclusively  that  the  phthisis  of  the  latter 
cannot  be  ascribed  to  contagion  by  bacillus-dust,  and  that 
a  circumscribed  natural  bacillaria  is  the  only  possible 
adequate  supposition  left. 

(Whilst  on  this  subject,  space  must  be  found  for  a 
suggestion  as  regards  excreta.  It  has  been  pointed  out 
that  although  there  are  grounds  for  assuming  that  the 
bacillus-vegetation  contained  in  the  sp.utuui  or  nasal  dis- 
charges does  not  germinate  or  grow  under  ordinary  con- 
ditions outside  the  body,  yet  there  are  strong  reasons  for 
inferring  that  the  forms  will  grow  on  the  solid  excreta  of 
animals  affected  with  tuberculosis,  and  will  revert  to  their 
parent-forms  and  overrun  the  surface  of  the  excreta — if 
the  conditions  as  to  light,  moisture,  etc.,  are  not  inimical. 
In  the  case  of  man,  the  probabilities  that  this  has  been, 
or  is,  a  source  of  danger  are  remote;  but  in  the  case  of 
domesticated  and  caged  animals,  it  may  easily  be  con- 
ceived that  contaminated  excreta  may  bo  the  means  of 
adding  largely  to  the  sum  of  bacillus-vegetation  within  a 
circumscribed  space.  The  questions  arising  out  of  this 
view  must  be  left  to  those  within  whose  province  they 
more  especially  come). 
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Amongst  the  most  instructive  facts  in  this  connection 
are  those  relating  to  the  freedom  of  Alpine  regions  from 
phthisis,  inasmuch  as  they  shed  so  much  side-light  on  the 
position  here  taken  up  with  regard  to  the  incompetency 
of  bacillus-spores  in  sputum  to  induce  spontaneous  phthisis. 
I  will  first  explain  in  a  few  words  the  cause  of  the 
absence  of  the  disease  from  these  heights  by  the  view 
based  on  the  inference  of  accidental  parasitism.  The 
reason  that  the  bedrooms  of  Alpine  dwellings  have  not 
been  invaded  by  the  bacillus-vegetation  is  that  the  con- 
ditions met  with  in  the  space  intervening  between  the 
lowlands  and  the  uplands  prohibit  the  transit  through  it 
of  the  fruit  of  this  vegetation,  which  grows  freel}''  enough 
below.  The  soil  and  the  conditions  of  growth  are  there 
in  the  highland  bedrooms,  but  the  true  reproductive  organs 
of  the  vegetation  cannot  get  up  to  the  bedrooms.  Hence 
the  non-occurrence  of  phthisis  sporadically.  Then,  when 
introduced  into  a  bedroom  by  a  phthisical  patient,  the 
bacillus-spores  in  his  sputum  are  incapable  of  directly 
infecting  the  healthy,  or  of  germinating  and  growing  on 
the  matrices  in  the  dwelling: — and  of  thus  infecting  the 
healthy  indirectly.  Hence  the  non-extension  of  the  disease. 
This  interpretation  of  the  phenomenon  of  the  absence  of 
phthisis  from  the  heights  fits  in  at  once  with  the  assump- 
tion of  accidental  parasitism.  But,  seeing  that  the  space 
which  is  impassable  to  'the  natural  bacillus-vegetation  of 
the  lowlands  has  been  bridged  over  for  sputum-dust  by 
the  numerous  highlanders  who  have  descended  to  the 
plains  to  contract  phthisis,  and  have  returned  home  to 
recover  or  to  die,  it  is  simply  impossible  for  the  con- 
tagionist  to  account  for  the  non-transmission  of  the  disease. 
Cold  will  not  assist  him,  for  the  temperature  of  the  interior 
of  the  bedroom  of  the  indigen  is  not  so  low,  even  in  the 
cottages  of  the  peasants,  as  to  destroy  the  bacillus-spore. 
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The  argument  o£  the  "  anti-phthisical  constitution  "  of  the 
mountaineer  is  too  thin  for  his  purpose,  for  it  is  disposed 
of  by  the  patients  themselves,  as  Dr.  Andrew  shows  in 
his  Lumleian  Lectures.  And  there  is  no  other  even 
plausible  reason  to  assign  for  the  fact  that  sputum-dust 
does  not  hang  about  the  houses  of  these  returned  con- 
sumptive highlanders  in  an  efficient  state  for  years,  as  it 
does,  it  is  taught,  in  the  houses  of  lowland  consumptives 
— or,  for  that  matter,  in  lowland  houses  into  which  a 
phthisical  patient  has  not  been  known  to  enter. 

In  effect  the  contagionist  has  on  hand  here  an  awkward 
surplus  of  efficient  sputum-dust,  which,  do  what  he  may,  he 
caimot  get  rid  of,  or  render  inert  or  innocuous.  But  sup- 
posing he  does  attempt  to  refine  it  away — supposing  him  to 
maintain  that  cold  does  materially  affect  the  spores,  that 
the  "  anti-phthisical  constitution  "  is  a  much  more  serious 
bar  to  the  reception  of  contagion  than  has  been  made  out, 
that  authentic  i-ecords  as  to  transmission  or  non-transmis- 
sion are  wanting,  that  the  known  instances  of  non-trans- 
mission are  too  few  for  generalization,  that  there  may  have 
been  many  unrecorded  instances  of  communication  of  the 
disease,  that  the  open  outdoor  life  of  an  Alpine  family 
ensures  that  the  members  are  very  little  exposed  to  the 
atmosphere  surrounding  a  sick  member,  etc. — supposing  that 
by  these  or  other  specious  arguments  the  contagionist  shall 
convince  himself  that  the  non-extension  of  phthisis  among 
the  indigenous  inhabitants  of  Alpine  regions  is  compatible 
with  his  tenets  as  to  sputum-dust — he  will  then  find  himself 
confronted  with  the  far  harder  task  of  reconciling  witli 
those  tenets  the  non-extension  of  phthisis  amongst  the 
foreign  residents  at  the  numerous  Alpine  health  resorts,  and 
the  ai*uelioration  and  recovery  of  a  large  proportion  of  the 
phtliisical  patients  who  have  gone  to  these  heights. 

The  problem  in  connection  with  these  phthisical  com- 
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munities  must  have  been  a  sore  puzzle  to  those  eontagionist 
physicians  who  have  sent  their  patients  to  swell  their 
numbers.  It  is  easy  to  perceive,  indeed,  the  strange  con- 
flict between  the  theoretical  and  the  practical  in  their 
minds.  At  first  there  was  fear  and  trembling  about  con- 
signing consumptives,  tentatively,  to  a  great  bureau  or 
exchange  for  sputum-dust ;  for  by  all  the  laws  of  contagion 
this  should  have  been  a  deadly  experiment.  Yet  as  years 
passed  by,  and  hundreds  and  thousands  in  the  aggregate 
flocked  to  these  resorts  with  marked  and  lasting  benefit, 
in  spite  of  a  larger  accumulation  of  sputum-dust  within  a 
given  area  than  the  world  had  ever  seen,  and  as  there  has 
not  been  an  instance  of  the  extension  of  the  disease  to  the 
healthy  residents — the  hotel-keepers,  servants,  physicians, 
tradesfolk,  mechanics,  visitors,  and  others — some  of  the 
strongest  advocates  of  the  principles  of  contagion  have 
become  the  boldest  exponents  of  the  advantages  of  Alpine 
air.  They  admit  that  the  exemption  of  all  the  healthy  and 
the  improvement  of  all  the  patients  (excepting,  of  course,  a 
proportion  of  those  with  large  cavities  and  other  hopeless 
lesions  and  complications)  is  not  altogether  satisfactorily 
explained ;  but,  reserving  for  themselves  a  locus  jpenitentiss 
in  the  shape  of  cautious  references  to  the  possibility  of  a 
future  outbreak,  they  accept  actual  results  and  shrewdly 
throw  their  theory  over.  Others,  again,  still  true  to  their 
faith,  will  give  only  a  grudging  assent  to  their  patients' 
going  to  the  Alps.  Their  position  seemingly  is  that  if 
patients  will  go  and  recover  under  conditions  which  are 
subversive  of  the  great  laws  of  contagion,  they  must  be 
allowed  to  do  so — under  protest.  So  they  wash  their  hands 
of  all  untoward  consequences,  and  let  them  go. 

The  gathering  together  of  these  phthisical  patients  on 
Alpine  heights  is  undoubtedly  the  grandest  experiment  that 
could  have  been  devised  to  test  the  view  that  the  bacillus- 
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spores  in  sputum  are  incapable  of  causing  pMhisis,  and  it  does 
not  detract  in  the  slightest  from  the  value  of  the  lessons  to 
be  learnt  from  it  that  the  experiment  was  initiated  by  those 
who  were  moved  by  the  rule  of  thumb.  The  facts  brought 
out  are  indisputable,  for,  although  of  the  nature  of  clinical 
facts,  they  are  neither  uncertain  nor  inconclusive,  but,  on 
the  contrary,  are  absolutely  certain  and  perfectly  conclusive, 
and  they  serve  admirably  to  try  the  questions  of  pure  para- 
sitism and  of  sputum-dust.  The  etiologist  who  shall  attempt 
to  elucidate  the  mystery  of  the  cure  of  these  phthisical 
patients,  and  of  the  immunity  of  those  in  close  relations 
with  them,  with  no  other  light  than  that  derived  from  the 
doctrine  of  pure  parasitism,  and  to  elucidate  it  in  such  wise 
as  not  to  clash  with  the  fundamental  dogmas  of  contagion, 
must  inevitably  tie  himself  in  a  knot,  or  will  have  to  obscure 
the  matter  by  a  cloud  of  sophistry.  He  cannot  get  over 
the  one  plain  and  obvious  conclusion  from  his  own  views, 
namely,  that  the  enormous  sum  of  sputum-dust  deposited  in 
and  distributed  through  the  habitations  of  the  different 
Alpine  health  resorts  should  have  produced  the  most  per- 
nicious contagious  effects.  And  he  has  cut  himself  off  from 
all  escape  from  the  conclusion  by  the  nature  of  the  argu- 
ments he  has  used  to  show  how  phthisis  is  caused  by 
sputum-dust  among  other  communities.  We  see  this  at  a 
glance  by  looking  at  his  main  arguments. 

Heredity  and  "  hereditary  predisposition,"  the  hypo- 
thetical "  suitable  soil,"  and  all  the  cognate  reasons  for 
"  catching  "  consumption  by  sputum-dust,  or  for  not  "  catch- 
ing "  it,  are  thrown  away  here.  They  are  palpably  value- 
less where  we  have  to  deal  with  a  whole  population  of  con- 
sumptives, almost  all  of  whom  unite  in  their  several  persons 
every  cogent  theoretical  reason  for  perishing  rapidly  through 
reinfection,  cither  from  their  own  or  their  neighbour's  or 
their  predecessor's   sputum-dust.     These   patients    present 
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the  greatest  facilities  and  the  most  favourable  conditions 
for  the  parasitism  of  the  bacillus  in  the  highest  degree  of 
concentration  possible,  and  they  breathe  at  night  and  when 
indoors  an  atmosphere  laden  with  bacillus-spores,  and  yet 
the  spores,  strangely  enough,  are  powerless  to  effect  further 
lodgments  in  their  lungs ;  and  so,  as  the  parasites  in  pos- 
session soon  die  out,  or  are  encapsuled,  the  patients  get  well, 
or  as  well  as  may  be,  without  a  sign  of  reinfection  (and 
without,  it  should  specially  be  noted,  any  such  simultaneous 
recrudescence  as  obtains  at  lower  altitudes).  Moreover, 
none  of  the  population  brought  into  intimate  relations  with 
the  phthisical  have  "  acquired  "  phthisis,  which,  though  less 
marvellous,  is  still  sufficiently  remarkable  as  being  singu- 
larly out  of  accord  with  the  incidence  of  phthisis  in  other 
communities.  In  a  word,  the  noxious  and  deadly  functions 
assigned  to  sputum-dust  are  all  held  in  absolute  abeyance. 

The  only  factor  left  to  the  contagionist  by  which  he  can 
attempt  to  explain  away  the  anomaly  of  an  abundance  of 
sputum-dust  with  an  absence  of  phthisical  effects  is  altitude. 
And  this  has  stood  him  in  good  stead,  and  enabled  him  to 
tide  over  the  difficulty,  after  a  fashion,  so  far.  The  rarity 
of  the  air  and  its  aseptic  qualities,  ozonic,  and  other  con- 
ditions known  and  unknown,  extreme  dryness,  and  the 
intense  degree  of  cold,  but  above  all  things  the  great  rare- 
faction of  the  air  in  these  elevated  regions,  have  been  urged 
as  sources  of  differentiation  between  phthisis  on  the  heights 
and  phthisis  on  the  plains.  But  these  are  the  very  shadows 
of  reasons.  They  would  only  have  form  and  substance  and 
some  force  if  every  particle  of  sputum  from  the  patients  at 
these  altitudes  were  deposited  outside  their  habitations. 
Such  conditions  indubitably  affect  the  patients  themselves 
when  they  go  into  the  open  air;  but  as  the  atmosphere 
in  the  hotels  and  lodging-houses  and  private  dwellings  is 
not  kept  at  so  many  degrees  below  zero,  the  sputum  of  the 
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patients  in  them  is  not  in  any  way  affected  by  the  altitude. 
The  issue  in  this  matter  is  not  what  happens  to  the  patients 
or  their  sputum  outside,  but  whether  their  sputum  is  de- 
stroyed inside,  the  dwellings,  though  by  an  ingenious  twist, 
or  by  a  convenient  suppression,  the  first  and  false  issue  has 
been  made  to  come  uppermost,  so  as  to  overwhelm  the  other. 
Dragging  it  from  under  the  superincumbent  issue,  the  plain 
question  before  us  is  simply  whether  a  larger  proportion  of 
the  sputum  of  the  patients  inside  the  dwellings  at  these 
health  resorts  is  destroyed  or  dissipated  than  is  the  ease 
elsewhere.  This  is  the  real  issue,  and  upon  it  hangs  the 
soundness  or  otherwise  of  the  doctrine  of  sputum-dust.  If 
it  can  be  shown  that  all  the  sputum  of  the  patients,  or  a 
far  larger  proportion  of  it  than  in  other  places,  is  de- 
stroyed forthwith,  or  rapidly  got  rid  of,  as  a  consequence 
of  altitude,  then  the  non-extension  of  the  disease  to  the 
uninfected  inhabitants  and  the  absence  of  reinfection  among 
the  phthisical  is  fully  and  satisfactorily  explained.  But 
if  this  cannot  be  shown  clearly  and  distinctly,  or  if  the 
reverse  stands  out  palpably  and  unmis-takablj" ;  and,  further, 
if  it  can  be  shown  that  the  proportion  of  sputum  with 
living  bacillus-spores  retained  in  these  Alpine  houses  is  equal 
to  that  left  in  the  English  homes  of  these  patients,  or  in  the 
homes  of  English  patients  of  the  same  class ;  then  the  phe- 
nomena of  non-extension  and  the  absence  of  reinfection  are 
incompatible  with  and  upset  the  view  that  sputum-dust  is 
the  agent  of  ordinary  phthisis.  If  the  theory  is  not  wide 
enough  to  take  in  and  reconcile  with  it  all  the  points  sub- 
mitted, it  is  incurably  unsound,  or  at  least  seriously 
defective. 

As  the  apartments  occupied  by  the  invalids,  as  well 
as  those  of  the  other  dwellers  in  these  regions,  are  kept 
warm  artificially,  of  nccessit}',  it  would  be  absurd  to  sup- 
pose that  the  s})ores  in  the  sputum  left  in  them  are  specially 
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affected  in  any  way  by  the  altitude;  and  there  are  no 
reasonable  grounds  that  we  know  of  for  assuming  that  the 
care  and  attention  given  to  cleanliness  in  the  arrangements 
connected  with  Alpine  sick-rooms  are  so  far  superior  to  the 
care  and  attention  shown  in  lowland  houses  as  to  make 
any  material  difference  in  the  sum  of  sputum  that  would 
be  left  in,  say,  a  hundred  Alpine  and  in  a  hundred  lowland 
houses  containing  the  same  number  of  consumptives  for  a 
year.  One  cannot  suppose  that  the  best  Alpine  hotel  where 
patients  are  received  is,  in  respect  to  the  depuration  of 
sputum,  so  infinitely  above  the  houses  of  the  middle  or 
higher  classes  of  "  consumptive  families  "  in  England  as  to 
convert  the  hotel  into  a  perfect  sanatorium  whilst  the 
English  residences  are  turned  into  veritable  pest-houses. 
A  very  little  reflection  will  show  that  the  history  of  many 
of  the  houses  at  these  resorts  would  disclose  that  within 
the  last  few  years  they  have  received  tenfold,  or  a  hundred- 
fold, the  amount  of  sputum  that  has  been  received  into  the 
oldest  private  house  in  the  world.  And  if  sputum  is  sup- 
posed to  have  been  left  in  efficient  quantity  in  every  private 
house  belonging  to  a  "  consumptive  family  "  in  England,  it 
is  irrational  to  suppose  that  it  has  not  once  been  left  in 
effi^cient  quantity  in  any  one  of  the  houses  at  these  health 
resorts.  In  point  of  fact,  the  theory  of  sputum-dust  unmis- 
takably fails  to  account  for  the  phenomenon  of  non-infection 
here  where  infection  should  be  most  rife. 

The  history  of  phthisis  contains  numberless  instances  of 
the  occurrence  of  the  disease  when  sputum-dust  is  absent, 
and  the  converse,  but  sufiicient  have  been  cited.  Reverting 
now  to  the  special  question  left  far  back — that  of  the  in- 
competency of  sputum-dust  to  cause  ordinary  phthisis — it 
is  submitted  that  the  evidence  is  almost,  if  not  quite,  con- 
clusive that  sputum-dust  is  not  concerned  as  the  exciting 
cause    of  the  disease.      I  have  no  doubt  whatever  upon 
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this  point,  as  I  consider  the  evidence  to  be  overwhelming ; 
but  the  point  upon  which  I  have  some  doubts  is  that  of 
the  explanation  of  the  incompetency  of  the  bacillus-spores 
in  sputum  to  resume  spontaneous  parasitism  in  a  sound 
lung  after  being  cast  out  of  the  host.  The  only  explanation 
I  have  got  at  appears  to  cohere,  but  I  give  it  for  what 
it  is  worth. 

I  conceive  that  the  bacilli  in  sputum  represent,  but 
are  not  identical  with,  the  forms  of  the  vegetation  which 
entered  the  organism  and  commenced  parasitism ;  that  the 
bacillus  is  a  parasitic  form  of  a  species  of  fungus  growing 
on  matrices  external  to  the  body;  that  the  reproductive 
organs  or  fruit  of  this  parent-form,  entering  the  air  and 
being  inhaled  by  a  person,  may  be  lodged  in  the  lung  and 
become  parasitic ;  that  they  then  take  the  form  of  bacilli ; 
that  the  accidental  parasite,  or  bacillus,  is  a  modified  and 
to  some  extent  a  degenerate  phase  of  the  free  parent-form ; 
that  the  spores  developed  in  the  bacillus  are  not  true  fruit 
but  onl}'-  vegetative  forms ;  that,  consequent  upon  this  re- 
trogression, when  these  spores  are  set  free  in  sputum  from 
the  human  host  and  are  introduced  by  the  air-passages  into 
tlie  lungs  of  another  person,  or  wlien  reintroduced  into  the 
lungs  of  their  former  host,  they  cannot  resume  parasitic 
life  there  in  either  case  in  the  way  in  which  it  was  begun 
by  the  parent-form  ;  that,  notwithstanding  this  diminution 
of  parasitic  power,  they  become  actively  parasitic  and  re- 
produce themselves  when  introduced  into  the  blood  and 
lymph  streams ;  that  they  do  not  germinate  and  grow  and 
continue  the  species  on  the  matrices  of  the  parent-forms 
under  ordinary  conditions,  though  they  may  do  so  under 
conditions  rarely  brought  together;  and  tliat  the  Itacillus- 
spores  contained  in  the  solid  excreta  may  and  probably  do 
grow  and  revert  to  the  parent-forms,  under  favourable  con- 
ditions, at  ordinary   temperatures,  and  may  then  extend 
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to  and  overrun  the  natural  or  artificial  matrices  of  the 
vegetation. 

This  purely  speculative  view  contains  nothing  incon- 
sistent with  botanical  or  biological  knowledge.  The  two 
main  objections  to  it  are,  first,  the  inference  which  has  been 
tacitly  accepted,  that  the  bacillus  is  a  pure  parasite  and 
an  independent  species ;  and,  secondly,  the  fact  that  forms 
have  not  been  observed  in  the  neighbourhood  of  the  bacillus 
in  the  lung  which  have  been  shown  to  be  transition-forms, 
or  to  be  in  organic  continuity  with  the  bacillus-forms. 
Letting  the  first  of  these  objections  go,  it  may  be  remarked 
with  regard  to  the  second  that  many  and  various  forms  have 
been  found  along  the  air-passages  of  the  phthisical,  as  well 
as  in  such  close  relation  with  bacilli  in  the  lung  as  to 
require  successive  cultivations  to  obtain  a  pure  cultivation ; 
and,  further,  that  some  observers  have  described  forms 
which  they  have  taken  to  be  genetically  connected  with 
the  bacilli.  As  Professor  Klebs  says  (Dr.  Cheyne's  Report, 
The  Practitioner,  April,  1883,  p.  251) :  "  I  can  definitely  state 
that  even  in  the  purest  cultivations  (Koch's  own)  there  are 
always  present  finely  granular  masses  which  appear  to 
possess  the  characters  of  micrococci."  (These  micrococci,  it 
may  be  presumed,  are  distinct  from  the  Monas  tuherculosum 
of  Klebs  himself)  Drs.  Paltauf  and  Riehl  have  found 
cocci  {Staphylococcus  aureus  and  alhus)  associated  with 
tubercle  bacilli.  Malassez  describes  zoogloea,  sometimes 
of  spheroids  exclusively,  and  sometimes  composed  of  a 
mixture  of  cocci  and  rodlets,  which  he  takes  to  be  forms 
of  the  bacillus-vegetation.  Professor  Cornil  and  M.  Babes 
found,  sometimes  by  the  side  of  bacilli,  grains  which  are 
coloured  of  the  same  colour  as  bacilli  by  the  same  manipu- 
lations, grains  which  are  not  the  elements  seen  by  Klebs 
and  Toussaint.  Then  there  are  the  shorter  and  thicker 
rods  which  have  been  mistaken  by  some  observers  for  the 
tubercle  bacilli. 
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Micro-pathologists,  however,  in  this  research  have  con- 
fined  their   attention    almost   exclusively   to    the   specific 
forms  associated,  as  constants,  with  tubercle  formation,  and 
have  discarded  or  disregarded  all  other  forms.     It  does  not 
follow,   therefore,   that   because   nobody   has   followed   up 
inquiry  as  to  the  Other  forms,  they  may  not  be  transition- 
forms  of  the  parent-forms  of  the  bacilli,  or  that  the  bacillus 
entered  the  air-passages  as  a  bacillus,  or  as  the  spore  of  a 
bacillus.     It  is  not  certain  that  the  first  efficient  lodgment 
of  the  vegetation  takes  place  in  the  epithelioid  cell  in  which 
the  bacillus  is  found.     This  cell  may  not  be  the  actual  site 
of  the  primary  act  of  parasitism ;  but  it  would  be  profitless 
to  discuss  the  precise  position  of  the  assumed  morphism  of 
this  hypothetical  mould  or  mildew.     Suffice  it  to  say  that 
from  all  botanical,  biological,  pathological,  and  clinical  data 
extant,  it  is  far  more  probable,  I  conceive,  that  the  bacillus 
is  an  ana?robiotic  form  of  a  parent  serobiotic  fungus,  than 
that  it  is  a  good,  autonymous  species,  the  whole  life-cycle 
of  which  is  summed  up  in  the  one  phase  in  which  it  is 
found  in  the  organism. 

By  the  view  here  taken  it  is  easy  to  understand  that 
the  parent-forms  may  grow  freely  enough  at  ordinary 
temperatures,  whilst  their  parasitic  descendants  in  the 
sputum,  modified  but  not  sterilized,  though  morphosed  to 
fit  them  for  sojourn  in  the  foreign  medium  of  the  living 
organism,  cannot  be  cultivated  in  the  laboratory  (by  the 
usual  processes)  excei)t  at  blood-heat.  The  supposition 
furnishes  us,  too,  with  the  explanation  of  tlie  non-infection 
of  the  native  and  foreign  residents,  and  of  the  non-occur- 
rence of  reinfection  of  patients,  in  the  A]})ine  health  resorts, 
and  of  tlic  conseciuent  condition  of  quiescence  in  the 
]iatients,  so  long  as  they  remain  there.  (And  the  period 
of  quiescence  there  demonstrates  that  not  only  these,  but 
all  similar  periods  of  quiescence  in  phthisical  patients  at 
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all  other  places  are  due,  not  to  an  abeyance  of  the  para- 
sitism of  the  bacilli  in  the  lung,  but  to  the  estoppal  of  the 
introduction   of  further    efficient   bacillus- vegetation   into 
the  lungs  of  the  hosts,  and  the  consequent  death,  expulsion, 
or  encapsuling  of  the  guests.     As  a  sequence,  the  parasitic 
life  of  the  bacillus  is  feeble  and  limited,  and,  unless  a  con- 
stant or  frequent  supply  of  efficient  vegetation  be  kept  up, 
tubercle-formation  soon  ceases.)     The  view  further  enables 
us  to  perceive  that,  as  sputum-dust  is  practically  innocuous 
to  man,  and  is  wholly  innocuous  so  far  as  ordinary  phthisis 
is  concerned,  the  fear,  therefore,  of  an  outbreak  of  phthisis 
at  Alpine  health  resorts  is  groundless.     It  is  an  inference 
that  even  if  by  any  mischance  or  strange  accident  any  of 
the  true  fruit  of  the  bacillus-vegetation  should  find  its  way 
up  these  heights  into  some  one  of  the  houses  of  the  resi- 
dents, and  should  find  a  suitable   matrix  and  favourable 
conditions  for  growth,  and  should  cause  phthisis,  or  bring 
about  reinfection  of  the  phthisical,  as  might  happen,  the 
consequences  would  be  limited  to  the  room  or  rooms  of  the 
one  house.     Almost  the  only  practicable  way  that  suggests 
itself  by  which  these  habitations  could  be  contaminated 
with  the  bacillus-vegetation  is  the  one  which   has    been 
glanced  at — by  means   of  the  excreta  of  a  patient  with 
general  tuberculosis.     It  is,  of  course,  possible  that  excreta 
might  be  left  where  they  might  become  a  means  of  starting 
a  field  of  bacillus-vegetation  in  one  of  these  rooms ;  but 
even  so,  there  would  not  be,  and  could  not  be,  any  alarming 
outbreak.    For  one  useful  effect  of  altitude  would  then  come 
in.     Such  fruit  from  the   free  vegetation  in  the  infected 
house  as  might  be  carried  into  the  air  would  be  rapidly 
destroyed  by  the  cold,  etc.,  and  the  bacillus-spores  in  the 
sputum  of  such  patients  as  might  be  infected  by  the  local 
malaria  would  be  on  precisely  the  same   footing   as   the 
spores  in  the  sputum  of  all  other  patients — or  inert.     Con- 
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sequently  there  is  not  the  slightest  ground  for  the  fear  of 
anything  like  an  epidemic  of  phthisical  symptoms.  And 
when  we  reflect  that  phthisis  has  not  been  known  to  occur 
spontaneously  among  indigens  in  the  higher  Alps,  and  that 
the  foreign  population  connected  with  the  Alpine  resorts 
have  been  free  from  all  signs  of  infection  for  several  years, 
we  see  that  it  is  far  more  likely  that  a  person  will  be 
struck  dead  by  lightning  there  than  that  he  will  die  of 
l>hthisis  contracted  there.* 

This  subject  is  in  the  domain  of  pure  speculation,  and 
it  must  perhaps  remain  there  for  some  time  to  come.  Still, 
it  may  not  have  been  altogether  unproductive  to  have 
entered  a  little  into  it.  One  assumption  in  connection 
with  the  matter  is  a  cardinal  point  in  my  view,  and  I 
consider  the  evidence  in  favour  of  its  soundness  so  conclu- 
sive as  almost  to  convert  it  into  an  inferential  certainty. 
It  is  that  a  bacillus-vegetation  of  some  description,  whether 
in  the  shape  of  a  mildew,  or  in  the  shape  of  the  bacillus 
itself,  or  in  some  other  shape,  grows  somewhere  outside  the 
body,  both  in  the  natural  flora  and  in  some  of  the  dwellings 
of  a  country,  at  ordinary  temperatures.  The  view  we  have 
been  specially  considering,  namely,  that  the  bacilli  and 
their  spores  in  the  vegetative  phase  in  which  they  leave 
the  organism  in  the  sputum  are  unable  to  reinfect  the 
organism,  is  of  large  but  secondary  importance.  The  con- 
ception that  the  sporulation  of  the  parasite  in  the  lung  is 
defective  in  the  sexual  element,  and  that  the  modilication 
of  its  reproductive  organs,  tbougli  not  interfering  with  its 
multiplication,  lessens  its  parasitic  power,  and  also  inhibits, 
or  limits,  its  growth  outside  the  organism,  may  be  unsound 

*  It  will  bo  understood,  of  course,  that  these  remarks  are  strictly  limited 
to  phiiiiais.  If  the  sowaj^e  systems  at  Davos  or  the  Enj^adiue  iiro  worse 
even  than  in  London,  and  En>j;hvnd  generally,  the  residents  on  these  lioiphts 
must  expect  a  hirt^cr  proportinniito  death-rate  thau  that  of  England,  from 
typhoid,  scarlatina,  di|>litiieria,  ote. 
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without  affecting  the  fundamental  view  that  the  bacillus 
is  an  accidental  parasite.  The  periodicity  of  intensitied 
phthisical  manifestations  amongst  the  consumptives  of  a 
whole  district,  and  the  occurrence  of  the  same  phenomenon 
amongst  Australian  cattle,  are  pregnant  with  significance 
on  this  point ;  for  this  periodicity,  coupled  with  the  absence 
of  a  similar  periodicity  at  Alpine  health  resorts,  has  no 
rational  interpretation  but  the  one.  It  is  as  plain,  simple, 
and  direct  an  inference  as  ever  etiologist  had  to  draw,  that 
the  periods  of  general  recrudescence  and  quiescence  corre- 
spond with  and  depend  upon  periods  of  activity  and 
subsidence  of  growth  of  the  bacillus-vegetation  on  its 
natural  and  artificial  fields  outside  the  body.  Given  that 
the  bacillus  in  the  lung  is  the  specific  agent  of  the  morbid 
changes  in  it,  there  is  no  escape  from  the  conclusion  that 
a  marked  increase  in  these  changes  throughout  a  locality 
implies  an  increased  quantity,  or  an  enhanced  quality  or 
value,  of  an  external  bacillus-vegetation  forced  into  rapid 
growth  by  seasonal  conditions  common  to  the  locality. 
The  conclusion  is  so  obvious,  so  glaring  indeed,  that  future 
etiologists  will  marvel  how,  in  the  face  of  such  well-known 
phenomena,  it  could  have  been  supposed  for  years  that  the 
bacillus  is  a  pure  parasite. 

By  assuming  provisionally,  pending  the  ultimate  deter- 
mination of  the  question,  that  the  bacillus-vegetation  is 
a  mildew,  or  mould,  or  fungus,  growing  on  its  ordinary 
matrices  in  its  natural  localities,  or  on  made  soils  in 
dwellings,  or  in  the  places  in  which  cattle  are  confined,  we 
are  enabled  to  apprehend  not  only  the  cause  of  the  seasonal 
variations  of  phthisis  in  a  particular  region,  but  the  cause 
of  variations  in  the  general  intensity,  or  in  the  type,  of  the 
disease  within  the  region ;  and,  moreover,  the  cause  of 
the  variations  in  the  type  of  phthisis  observed  in  regions 
wide  apart.     Confining   the  view  now  to   the  artificially 
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grown  vegetation  by  which  man  is  infected,  we  see  that 
its  virulence  is  governed  by  the  local  soil  and  by  the  local 
conditions  furnished  by  different  habitations  in  the  same 
country.  But  over  and  above  these  variations  in  a  given 
latitude,  the  corresponding  variations  in  another  latitude 
are  on  a  higher  or  a  lower  scale — as  is  evidenced  both  by 
the  incidence  and  by  the  type  of  the  disease  in  different 
countries,  notably  in  Northern  and  Southern  Europe,  and  in 
the  tropics,  and  even  to  a  limited  extent  in  the  north  and 
south  of  England.  The  variations  of  type  in  a  given 
country  might  be  accounted  for  by  the  contagionist  by  the 
supposition  of  more  or  less  sputum-dust,  but  the  suppo- 
sition is  not  available  for  comparative  variations  in  different 
countries.  That  the  standard  of  the  malignancy  of  phthisis 
should  be  higher  or  lower  in  this  or  that  civilized  race  on 
any  part  of  the  earth's  surface,  is  incomprehensible  by  the 
view  of  a  bacillus-spore,  which,  being  a  pure  parasite,  is 
unaffected  by  conditions  external  to  man. 

The  assumption  that  the  bacillus-spores  in  sputum  are 
inoperative  as  regards  inducing  phthisis,  is  necessarily  de- 
pendent on  the  assumption  that  a  bacillus- vegetation  exists 
outside  the  body  at  ordinaiy  temperatures,  and  it  may  be 
considered  premature  to  have  discussed  the  former  whilst 
the  soundness  of  the  latter  is  in  suspense.  But  the  ques- 
tions relating  to  both  assumptions  are  so  interlaced,  both 
are  such  necessary  parts  of  a  complete  survey  of  phthisis, 
and  the  one  lends  such  strength  to  the  other,  that,  though 
it  may  be  conceded  that  assumption  upon  assumption  is  not 
always  safe  or  sufficiently  cautious  etiology,  I  have  elected 
to  run  the  risk  of  being  held  to  be  speculative  even  to  rash- 
ness rather  than  to  leave  important  phenomena  entirely 
out  of  consideration,  and  thus,  perhaps,  to  create  the  sus- 
picion that  they  are  inconsistent  with  the  leading  views  of 
accidental  parasitism. 
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Reverting  finally  to  the  case  I  put  of  the  artificial  con- 
tamination of  a  sick-room  with  an  enormous  amount  of 
sputum,  it  will  be  obvious  that  for  many  reasons  I  conclude 
that  phthisis  would  not  be  a  result  of  such  a  degree  of  con- 
tamination, or  of  any  lesser  degree  of  contamination.  In 
fine,  I  infer  that  sputum-dust  does  not  under  any  circum- 
stances induce  spontaneous  ordinary  phthisis,  and  that 
the  theory  that  it  is  the  invariable  exciting  cause  of  the 
disease  is  a  widespread  delusion,  based  on  the  old  doctrine 
of  contagion,  and  strengthened  by  the  modern  view  of  pure 
parasitism. 

In  closing  this  section  of  the  subject,  I  would  remark 
that  the  frequency  with  which  phthisis  supervenes  upon 
acute  or  lingering  debility  is  fully  accounted  for  by  the  sup- 
position that,  as  the  invalids  remain  in  their  bedrooms,  often 
purposely  and  over-officiously  darkened  by  nurses  or  rela- 
tives, to  keep  out  "the  glare,"  they  are,  therefore,  more 
than  ordinarily  exposed  to  the  influence  of  the  specific  local 
malaria  that  occurs  in  such  rooms.  And  as  it  would  seem 
to  be  the  law  in  parasitism  that  "  the  weaker  the  host  the 
stronger  the  guest,"  a  relatively  small  amount  of  bacillus- 
vegetation  may  cause  rapid  and  serious  or  fatal  lesions. 
And  this  tendency  of  the  invalided  to  "  acquire  "  phthisis, 
when  no  hereditary  predisposition  can  be  traced,  and  where 
sputum-dust  cannot  be  assumed,  or  can  be  assumed  only  by 
offering  violence  to  all  probability,  stamps  the  sick-room 
itself  as  the  source  of  the  bacilli,  and  points  unerringly  to 
their  derivation  from  a  growing  vegetation  outside  the 
body  of  the  patients.  I  say  unhesitatingly  that  there  is 
no  inference  in  etiology  so  easily  reached  or  that  ap- 
proaches nearer  to  a  certainty  than  that  the  debilitated 
who  "  acquire "  phthisis  in  such  rooms  under  such  con- 
ditions are  the  prey  of  an  accidental  parasite. 


LIGHT. 

The  exigencies  of  the  argument  have  called  for  so  many- 
references  to  chemical  light  that  the  reader  is  already 
possessed  of  the  main  principles  of  the  law  by  which  I 
suppose  it  to  govern  the  amount  of  phthisis  in  a  country. 
But,  as  the  sun  dominates  in  th^s  matter  with  such  enormous 
and  relentless  power  that  it  is  to  be  inferred  that  ninety  or 
ninety-five  per  cent,  of  the  total  mortality  from  consumption 
of  the  whole  population  of  the  globe  has  depended  entirely 
on  the  modes  in  which  different  races  have  received  his 
rays  into  their  habitations;  and  as,  consequently,  a  full 
knowledge  of  the  precise  effects  of  the  rays  which  impinge 
upon  the  earth's  surface  is  indispensable  to  devising  the 
means  of  preventing  consumption  amongst  civilized  com- 
munities; the  subject  demands  the  most  earnest  considera- 
tion and  the  most  careful  study. 

It  would  be  superfluous  to  examine  into  the  historical 
aspect  of  the  question  of  light  in  connection  with  phthisis, 
though  many  of  the  older  physicians  recognized  the  baneful 
influence  of  darkness  and  the  especial  value  of  sunshine  in 
treatment.  In  more  recent  times  there  is  scarcely  a  writer 
of  any  note  upon  consumption  who  does  not  refer  to  the 
subject  in  some  shape.  There  has  been  not  only  a  consensus 
of  opinion  as  to  the  noxiousness  of  damp,  dark,  crowded 
places — matters  which  chiefly  affect  the  poorer  classes  and 
the  dwellers  in  large  towns — but  there  has  been  an  incrcas- 
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ing  tendency  of  late  among  physicians  to  impress  upon 
the  consumptive  classes,  not  exposed  to  the  evils  of  over- 
crowded and  dungeon-like  dwellings,  the  importance  of,  or 
the  absolute  necessity  for,  basking  in  the  sun,  and  surround- 
ing themselves  with  as  much  sunlight  as  possible.  A  few 
physicians,  indeed,  have  made  this  a  leading  part  of  their 
treatment,  and  have  gone  beyond,  and  laid  down  rules  for 
the  aspect,  size,  ventilation,  etc.,  of  bedrooms.  One  of  the 
exponents  of  this  mode  of  treatment  is  Dr.  Weber,  who 
says  in  his  Croonian  Lectures  {Lancet,  April  4,  1885)  : 
"  The  invalid  ought  to  have  sunny  rooms,  sitting  as  well 
as  bedroom,  for  though  the  sun  does  not  shine  at  night,  the 
vivifying  influence  which  it  exercises  on  the  bedroom  during 
the  day  does  not  disappear  at  once  with  the  cessation  of  the 
sunshine,  but  lasts  through  the  night  and  longer.  ...  In 
phthisis,  the  long  stay  in  bed,  and  particularly  in  the  bed- 
room, is  certainly  injurious.  ...  In  summer,  and  also  in 
winter,  weather  permitting,  a  couch  or  bed  ought  to  be 
placed  on  a  balcony  or  terrace,  or  in  an  open  field  or 
garden ;  the  patient  ought  to  be  carried  to  it,  and,  properly 
covered,  lay  there  from  morning  to  night,  or  as  long  as 
possible.  ..."  Speaking  of  hospitals  for  consumptives.  Dr. 
Weber  observes :  "  What  I  should  like  to  add  are  terraces 
and  balconies,  on  which  light  beds  or  couches  could  be  placed 
for  febrile  patients  to  lie  on,  and  thus  to  enjoy  the  open 
air ;  and,  further,  large  verandahs,  glass  covered,  and  with 
movable  glass  doors  to  be  opened  and  closed  at  will.  .  .  . 
I  should  also  be  inclined  to  erect  in  suitable  places  walls 
with  reflecting  surfaces,  to  serve  as  shelter  from  wind  and 
as  reflectors  of  the  sun's  warming  rays." 

The  scheme  of  treatment  sketched  in  the  Croonian 
Lectures  fairly  embodies  modern  views  as  regards  solar 
radiation.  Or  perhaps  it  marks  an  advance  beyond  con- 
temporary views,  in  that  it  distinctly  lays  down  that  the 
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phthisical  invalid  should  have  a  sunny  bedroom,  and 
specifies  means  and  appliances  for  surrounding  patients 
with  floods  of  light,  and  even  "  reflectors  of  the  sun's 
warming  rays."  Most  authorities  lay  stress  rather  on  the 
open,  well-ventilated  or  aseptic  air  than  on  the  complete 
sunny  environment ;  but  Dr.  Weber,  by  his  method  and 
insistence,  shows  that  the  rays  of  the  sun  are  of  primary 
importance  in  his  plan  of  treatment.  He  does  not  trust 
to  uncertain  generalities,  but  enters  into  specific  details. 
However,  in  one  way  or  other,  solar  radiation  crops  up  in 
every  treatise  on  phthisis  almost  as  certainly,  though  not  so 
prominently,  as  heredity.  Whether  in  connection  with  the 
dwellings  of  the  poor  or  with  the  regimen  for  the  wealthy, 
the  subject  of  the  sun  in  these  days  is  invariably  either 
remotely  glanced  at  or  directly  referred  to  by  etiological 
writers  and  practising  physicians.  Everybody,  too,  who 
has  intimate  relations  with  the  phthisical  know  how  they 
long  for  the  grateful  warmth  of  the  sun — a  warmth  which 
cannot  be  indicated  by  the  thermometer.  One  of  the  very 
earliest  signs  that  the  youth  in  a  "  consumptive  family  "  has 
entered  upon  the  mortal  struggle  is  the  stone-cold  feeling 
which  no  fire,  no  mere  increase  in  the  temperature  of  a 
room,  suffices  to  overcome. 

One  might  ring  the  changes  on  this  subject,  and  show 
the  estimation  in  which  the  sun  is  held  in  different  coun- 
tries; and,  indeed,  one  might  compile  an  interesting  and 
valuable  work  exhibiting  the  modes  in  which  the  inhabi- 
tants of  high  and  low  latitudes  have  adapted  themselves 
to  their  several  positions  in  regard  to  solar  radiation. 
Such  a  work  would  be  eminently  useful  as  a  means  of 
bringing  out  the  relations  of  the  svni  to  the  death-rate  of 
a  given  people  from  consumption.  But  my  special  object 
here  will  be  sufl[icicntly  attained,  perhaps,  by  briefly 
referring  to  a  large  body  of  almost  untouched  facts  and 
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views  which,  however  distantly  they  may  seem  to  be 
related  to  the  question  now,  will  be  found  sooner  or  later 
to  be  inseparably  bound  up  with  it. 

If  the  recorded  clinical  cases  and  the  deductions  and 
ordinances  of  physicians  relating  to  the  sun  and  phthisis 
be  duly  and  carefully  weighed,  it  will  be  seen  that  a 
deficiency  of  solar  radiation  is  observed  to  be  associated 
with  the  occurrence  of  a  large  proportion  of  cases,  and 
that  solar  radiation  is  found  to  be  singularly  efficacious  in 
the  treatment  of  all  cases  of  consumption.  It  will,  there- 
fore, be  evident  that  the  sun  in  some  manner  influences  or 
governs  the  incidence  of  phthisis — that  it  plays  a  part, 
and  an  important  one,  in  its  occurrence  or  non-occurrence. 
This  conclusion  is  easily  arrived  at ;  but  when  we  come  to 
inquire  into  the  precise  part  played  by  the  sun,  the  diffi- 
culty of  conceiving  in  what  way  solar  radiation  and  the 
tubercle-bacillus  work  together  as  factors  in  the  sum  of 
phthisis  is  enormous,  and,  in  the  existing  state  of  things, 
insurmountable.  It  is  simply  impossible  by  any  process  of 
reasoning,  as  matters  now  stand,  to  bring  out  any  adequate 
hypothesis  by  which  an  interdependence  between  the  sun 
and  the  infective  agent  can  be  shown.  In  referring  to  the 
"  vivifying  influence "  of  the  sun,  Dr.  Weber  omits  to 
explain  what  that  influence  is,  or  how  it  affects  the  bacilli 
in  the  lung  of  the  patient.  His  whole  procedure  is  based, 
apparently,  on  some  bacillicidal  property  in  sunshine ;  but 
the  very  omission  to  give  the  rationale  of  the  treatment  is 
a  tacit  admission  that  there  is  no  way  of  accounting  for  the 
influence  of  the  sun.  It  is  not  to  be  done  consistently 
with  the  tenets  of  contagion;  and  the  plain  fact,  I  sus- 
pect, is  that  Dr.  Weber  could  not  untie  this  knot.  And 
neither  he  nor  the  whole  school  of  etiologists  shall  untie 
it  so  long  as  the  inference  of  the  pure  parasitism  of  the 
bacillus  is  intertwisted  with  it.     This  cardinal  error  in  the 
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ratiocination  of  Koch,  if  adhered  to,  will  defy  every  effort 
to  brinof,  not  solar  radiation  alone,  but  all  other  now 
obscure  and  inscrutable  phenomena  associated  with  the 
occurrence  or  non-occurrence  of  phthisis,  into  accord  with 
the  dissemination  of  the  parasite. 

On  the  other  hand,  by  the  assumption  of  accidental 
parasitism,  it  is  found  here,  as  elsewhere,  that  all  diffi- 
culties vanish  at  once.  The  influence  of  solar  radiation  on 
the  fields  of  the  bacillus-vegetation  external  to  the  organism 
and  the  consequent  effect  upon  the  incidence  of  phthisis 
are  apprehended  without  effort.  Whereas  it  is  incompre- 
hensible how  the  mere  presence  or  absence  of  solar  light 
should  act  injuriously  or  favourably  on  a  bacillus-spore  in 
a  state  of  absolute  rest  outside  the  animal  body,  or  on  the 
bacillus  itself  inside  the  body,  it  is  easily  to  be  understood 
that  a  form  of  vegetation  which  grows  in  a  free  state,  and 
therefore  requires  suitable  soil  and  certain  conditions  for 
its  independent  growth,  will  flourish  or  perish  as  the 
amount  of  solar  light  to  which  it  may  be  submitted  shall 
determine.  The  one  form  is  practically  indestructible,  it  is 
taught,  when  long  exposed  to  insolation  ;  the  other  is,  infer- 
entially,  dependent  for  its  very  existence  on  a  low  degree 
of  chemical  intensity  in  the  solar  radiation  that  may  be 
brought  to  bear  on  it.  When  once  we  grasp  the  conception 
that  in  the  bacillus  we  have  to  do  with  an  accidental  in 
place  of  a  pure  parasite,  the  unknown  quantity  in  the 
treatment  of  the  physician  who  surrounds  the  phthisical 
patient  with  sunlight  is  disclosed.  It  is  seen  to  be  no 
longer  empirical  to  flood  the  bedroom  with  solar  radiation, 
for  there  is  a  definite  object  in  using  tliis  two-edged 
weapon  :  it  is  wielded  against  the  existing  bacillus- vegeta- 
tion and  against  its  soil  as  well ;  and  by  destroying  both 
the  continuance  of  a  bacillary  malaria  in  the  room  is 
impossible.     "J'liere  need  be  no  doubt,  no  hesitancy,  about 
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employing  this  means  on  the  score  of  uncertainty  in  .its 
aim,  for  its  object  is  as  plain  as  noonday.  Moreover,  the 
measure  is  congruous  in  every  respect,  and  squares  exactly 
with  the  demonstration  that  the  bacillus  is  the  infective 
agent  in  phthisis.  By  the  assumption  that  the  bacillus  is 
an  accidental  parasite,  the  modern  practice  of  utilizing  the 
sun  becomes  converted  into  treatment  of  a  high  scientific 
order,  whilst  by  the  opposite  assumption  of  pure  parasitism 
it  is,  and  must  ever  remain,  unmeaning  and  unintelligible — 
although  successful  in  proportion  to  its  approach  to  com- 
pleteness or  thoroughness.  The  facility  with  which,  as  has 
been  seen  all  along  the  line,  every  obscure  or  enigmatical 
phenomenon  connected  with  the  occurrence  of  phthisis 
adapts  itself  to  the  theory  of  accidental  parasitism,  is  again 
seen  in  this  matter  of  the  application  of  chemical  light  to 
the  treatment  of  phthisis.  And,  in  addition  to  the  accumu- 
lated evidence  tending  to  show  the  soundness  of  the  theory, 
it  is  to  be  observed  that  it  is  a  working  theory ;  that  it  is 
not  merely  an  abstract  theory  which  may  serve  some  useful 
purpose  in  a  remote  future,  but  a  breathing,  living  theory, 
ready  for  immediate  service  in  the  prevention,  as  well  as 
in  the  treatment,  of  phthisis.  The  reigning  theory  has 
failed  all  round ;  it  is  irreconcilable  with  many  clinical 
facts,  and  it  is  admitted  to  have  been  barren  of  almost  all 
immediately  useful  results. 

But  for  the  undetected  error,  as  I  take  it  to  be,  in  Koch's 
conclusion,  the  question  of  enlisting  the  sun  into  the 
treatment  of  consumption  would  have  stood  upon  a  very 
different  footing.  It  is  a  popular  belief  with  most  people 
that  the  sun  has  a  beneficial  effect  upon  the  health ;  the 
faculty  as  a  whole  recognize  the  view,  and  many  physicians 
have  strong  convictions  on  the  point ;  but  if  we  sum  up  all 
the  knowledge  we  have  of  the  influence  of  the  sun  on  man  and 
his  surroundings,  it  amounts  to  little  more  than  has  been 
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compressed  into  aphorisms  and  proverbs.  All  the  dis- 
coveries and  observations  in  solar  chemistry  put  together 
give  us  a  mere  glimpse  of  the  astounding  power  of  the 
sun  over  living  things,  and — partly  owing  to  the  limited 
number  of  physicists  who  have  turned  their  attention  to 
the  subject,  but  principally  because  the  vast  importance, 
for  good  or  for  evil,  of  solar  radiation  has  not  been  appre- 
ciated— medicine  has  not  profited  much.  It  is  extremely 
doubtful  whether  any  man,  or  any  body  of  men,  could  at 
the  present  moment  give  a  full  explanation  of  the  Italian 
proverb,  "  Where  the  sun  does  not  enter,  the  physician 
enters ; "  or  of  the  Indian  saw,  "  He  who  plants  a  tree  in 
front  of  his  dwelling,  beo-ins  to  dig  his  own  grave." 

Science  has  not  the  data  to  enable  physicists  and  physi- 
cians to  say  what  is  the  mean  chemical  intensity  of  total 
daylight  at  given  places  on  the  earth's  surface — in  Italy 
and  India  and  England,  for  instance — and  what  effect  the 
difference,  if  any,  between  the  means  of  the  intensity  at 
these  places  has,  directly  and  indirectly,  upon  their  inhabit- 
ants. This  want  of  exact  knowledge  naturally  induces  a 
degree  of  scepticism  as  to  the  influence  of  the  sun  in  some 
minds  and  a  lukewarmness  of  belief  in  other  minds.  The 
bulk  of  the  faculty  in  England  would  probably  agree  that 
the  sun  has  its  value ;  but  the  sun  does  not  represent  to 
them  an  ever-active,  intensely  energetic  vital  force,  a  neglect 
of,  or  a  disregard  for,  which  means  death  to  millions 
annually.  As  we  see  in  England  none  of  the  more  striking 
M I  an  i  Testations  of  the  sun's  power  that  arc  seen  in  lower 
latitudes,  and  as  the  disastrous  results  which  come  of  ex- 
cluding a  sufficiency  of  solar  radiation  from  our  houses,  and 
of  our  being  deprived  of  that  large  projiortion  of  the  sun's 
chomieal  work  which  is  lost  to  us  (through  absorption  by 
clouds,  by  finely  divided  solids  in  the  atmosphere,  etc.) ; 
as  these  results   are   effected  stealthily  and  steadily,  we 
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have  come  to  regard  the  sun,  when  he  appears,  as  a  mildly 
benignant  luminary,  and  to  overlook  his  marvellous  pre- 
potency in  all  that  relates  to  the  nutrition  and  to  the  en- 
vironment of  organisms,  and  to  the  lethal  consequences, 
slow  but  sure,  of  neglecting  to  cherish  and  utilize  his  rays 
to  the  utmost  when  they  are  enabled  to  penetrate  to  the 
surface  of  these  islands.  Though  most  Englishmen,  and 
some  Englishwomen,  dislike  sunless  rooms,  yet  the  delete- 
rious results  of  excluding  sunlight  from  a  dwelling  do  not 
follow  so  rapidly  with  us  as  they  do  in  Italy  and  warmer 
countries  ;  so  that,  as  the  cause  does  not  tread  on  the  heels 
of  the  effect,  we  have  missed  the  inference  which  has  been 
forced  upon  Italians  and  others.  Hence,  whilst  we  have  a 
few  proverbs  or  sayings  that  point  to  the  salutary  nature 
of  the  sun's  rays  upon  our  bodily  health,  we  have  none  that 
convey  a  lively  sense  of  danger  in  shutting  them  out  from 
our  habitations.  When  a  lecturer,  therefore,  lays  down  a 
plan  for  submitting  phthisical  patients  and  their  bedrooms 
to  extreme  solar  radiation,  without  assigning  any  more 
tangible  reason  for  the  practice  than  the  "  vivifying  influ- 
ence "  of  the  sun  on  the  air  of  the  room,  it  is  not  much  to 
be  wondered  at,  perhaps,  all  things  considered,  if  a  large 
proportion  of  the  profession  regard  the  proposal  somewhat 
in  the  light  of  a  crotchet  or  a  "  fad." 

But  the  matter  would  have  worn  another  aspect  had 
the  lecturer  been  in  a  position  to  show  that  the  bacilli  in 
the  lungs  of  patients  derive  from  vegetation  growing  in 
their  bedrooms,  which  vegetation  is  enabled  or  encouraged 
to  grow  there  and  cause  a  malaria  by  insufficiency  of  chemical 
light.  This  would  have  so  altered  the  complexion  of  the 
case  that,  instead  of  the  passive  reception  of  the  plan  of 
active  sun-treatment  proposed  by  Dr.  Weber,  physicians  as 
a  body,  realizing  the  true  relation  of  the  sun  to  the  bacillus, 
would  have  taken  up  the  suggestion  with  alacrity,  and  the 
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whole  subject  of  phthisis  might  have  been  revolutionized 
by  this  time.  But  it  could  not  be  expected  that  the  sterile 
doctrine  of  contagion  mated  to  the  equivocal  pure  parasite 
should  bring  forth  such  fruit. 

Another  and  greater  evil  than  has  accrued  in  the  matter 
of  the  treatment  of  consumptives  has  come  of  the  interposi- 
tion of  this  obstacle  of  pure  parasitism.  The  delay  which 
has  occurred  in  the  effective  treatment  of  those  who  are 
actually  phthisical  is  sad  enough,  but  the  indefinite  post- 
ponement of  energetic  systematic  measures  for  the  preven- 
tion of  phthisis  is  a  far  more  serious  calamity.  If  a  good 
substantial  reason  could  have  been  assigned  by  physicians 
for  letting  the  sun  stream  into  a  patient's  bedroom — such, 
for  instance,  as  the  preclusion  of  a  bacillary  malaria — it  is 
absurd  to  suppose  that  the  application  of  the  principle 
would  have  stopped  short  at  treatment.  For  it  is  palpable 
that  if  phthisis  is  to  be  cured  by  admitting  sunlight  into  a 
bedi'oom,  the  malady  is  to  be  prevented  by  the  same  means. 
If  phthisis  is  caused  by  a  bacillaria  in  the  bedroom,  and  if 
the  admission  into  the  room  of  solar  radiation  of  a  certain 
degree  of  chemical  intensity  precludes  the  bacillaria,  and 
enables  a  patient  to  recover,  it  follows  that  the  patient 
would  not  have  contracted  phthisis  if  his  bedroom  had 
from  the  first  admitted  the  requisite  solar  radiation  to  keep 
it  free  from  the  bacillaria.  Phthisis,  therefore,  is  an  un- 
necessary disease — to  be  prevented  to  a  certainty  by  the 
very  simplest  of  arrangements.  Every  man  of  adequate 
means  may,  at  will,  preserve  himself  and  his  family  from 
consumption,  while  with  the  poorer  classes  it  is  a  mere 
question  of  expenditure  what  the  mortality  of  a  country 
from  this  disease  shall  be.  The  death-rate  of  a  civilized 
commimity  from  phthisis  may  be  determined  by  any  State 
with  precision ;  for  the  wliole  matter  resolves  itself  into 
one  of  cost  and  legislation. 
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All  this,  wliicli  is  an  obvious  sequence  from  the  premiss, 
would  of  course  have  flashed  through  the  profession  if  only 
the  correct  interpretation  of  the  cure  of  phthisis  by  sun- 
treatment  could  have  been  had.  But  how  was  it  possible 
to  get  at  the  interpretation  by  means  of  a  theory  the  fun- 
damental doctrines  of  which  are  irreconcilable  with  the 
cure  by  sun-treatment  ?  By  the  view  of  the  pure  parasite, 
and  of  its  offshoot  sputum-dust,  recovery  from  phthisis  by 
this  mode  of  treatment  is  an  anomaly,  an  absurdity.  It 
ought  not  to  occur.  And  it  is  impossible  to  evolve  the 
principle  underlying  sun-treatment,  if  regard  be  had  to  the 
theory  that  the  spores  in  sputum  undergo  no  change  out- 
side the  body.  The  doctrine  that  the  vegetation  does  not 
grow  outside  the  body,  and  is  not,  therefore,  affected  by  the 
sun's  presence  or  absence,  shuts  out  all  rational  explanation 
of  the  sun's  influence  in  effecting  the  cure,  and  leaves  the 
advocates  of  sun-treatment  in  a  dilemma  ;  for  while  on  the 
one  hand  the  bacilli  from  the  patient  are  (theoretically) 
neither  destroyed,  nor  injured,  nor  lessened  in  number  by 
the  sun's  rays,  yet  on  the  other  hand  it  is  seen  plainly 
enough  that  by  letting  the  sun's  rays  freely  into  the  room,  the 
bacillus- vegetation  disappears  from  the  air  breathed  by  the 
patient,  or  its  potency  is  in  some  way  destroyed,  or  mate- 
rially reduced.  Some  of  the  advocates  of  sun-treatment 
have,  nevertheless,  been  unable  to  shake  themselves  free 
from  the  tenets  of  contagion.  They  have  been  so  long 
accustomed  to  regard  contagion  as  a  fixed  point  that  they 
have  not  looked  at  the  legitimate  conclusions  from  their 
treatment.  They  could  find  no  orthodox  reasons  for  utiliz- 
ing the  sun  in  curing  consumption,  and  d  fortiori  there 
were  none  forthcoming  for  employing  him  in  preventing 
consumption.  Consequently  medicine  has  secured  but  a 
meagre  instalment  of  the  total  amount  of  the  sun's  value, 
and  the  whole  question  of  the  suppression  of  phthisis  by 
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chemical  light  will  be  hung  up  as  long  as  the  theory  of 
sputum-dust  shall  prevail. 

The  dictum  of  pure  parasitism,  by  virtue  of  its  brevet 
rank  as  a  truth,  has  so  overshadowed,  beclouded,  and  be- 
fogged every  question  in  tuberculosis,  that  etiologists 
would  seem  to  have  been  unable  to  take  independent 
thought.  The  facts  that  have  presented  themselves  with 
regard  to  the  sun,  for  instance,  have  led  them  sti-aight  to 
certain  conclusions,  but  they  have  not  essayed  to  push  them 
home,  because  the  conclusions  were  obviously  inconsistent 
with  the  accepted  views  of  sputum-dust.  So  that  although, 
as  in  the  case  of  sending  patients  to  Alpine  heights,  they  do 
not  hesitate  about  employing  and  inculcating  sun-treatment, 
inasmuch  as  experience  has  shown  its  rare  value,  yet  the  pure 
parasite  theory  and  its  corollary  sputum-dust  stand  in  the 
way  of  the  inviting  explanation  of  the  sun's  value  in  treat- 
ment ;  and  therefore  they  have  not  thought  of,  or  ventured 
upon,  extending  sun-treatment  to  sun-prevention.  They 
have  been  deterred  from  drawing  the  plainest  and  most 
obvious  inferences  from  their  own  pronounced  and  decided 
views  upon  the  effect  of  sunlight  in  treatment.  Many 
instances  of  this  occur  in  medical  literature,  but  the  best 
illustration  of  our  meaning,  perhaps,  is  to  be  found  in  an 
article  by  the  late  Dr.  B.  W.  Richardson  in  "  Our  Homes  " 
{op.  cit),  on  "  Health  in  the  Home."  The  Hawker's  Van 
case  stated  by  Dr.  Richardson  is  so  interesting  and  im- 
portant in  many  ways  that  we  quote  it  at  length,  first 
giving  extracts  from  the  article  to  show  the  admirable 
views  he  held  as  regards  the  properties  of  light. 

Dr.  Richardson  says :  "  Pure  light  is  as  essential  to 
health  as  pure  food  and  drink.  We  are  but  just  beginning 
to  understand  its  vital  value.  Still,  we  now  do  know  that 
those  wlio  are  immured  in  dark  places  l)ecomo  etiokitcd,  or 
blanched,  aniemic,  feeble.     We  are  beginning  to  know  more 
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than  this.  We  are  learning  that  by  the  action  of  light  the 
poisonous  organic  products  which  produce  disease  are 
decomposed,  or  rendered  inactive.  I  found  this  to  be  the 
fact  in  respect  to  the  poison  of  the  cobra  di  capello,  which 
poison  retained  its  active  properties  in  the  dark,  but  lost 
them  on  exposure  to  the  rays  of  the  sun."  In  another 
portion  of  the  article  occurs:  ''A  fourth  principle  in  house - 
sanitation  is  to  ensure  the  full  admission  of  light.  There 
ought  not  to  be  a  dark  room  in  any  human  habitation.  It 
is  almost  impossible  to  let  in  too  much  of  the  sun.  As  a 
rule  a  south-western  light  is  most  desirable,  inasmuch  as 
that  light  feeds  the  dwelling  for  the  greater  portion  of  the  day. 
...  It  should  be  kept  steadily  in  mind  that  the  light  not 
only  makes  all  clear  that  should  be  clear,  but  that  it  purifies, 
and  that  when  it  cannot  be  directly  admitted  into  a  room, 
it  should  be  admitted  by  being  reflected  from  a  good  reflector. 
In  planning  windows  the  utmost  care  ought  to  be  taken 
that  they  are  of  sufiicient  size,  and  that  they  are  not  over- 
shadowed. .  .  ." 

In  dealing  with  the  investigation  into  the  mortality 
from  phthisis  in  the  army,  Dr.  Richardson  observes :  "  A 
single  agent,  vitiated  air,  acted  with  such  intensity — espe- 
cially when  superadded  to  a  certain  degree  of  exposure — 
as  not  only  to  produce  in  the  Foot  Guards  an  amount  of 
chest-disease,  and  especially  of  pulmonary  consumption, 
greater  than  was  produced  in  civil  life  by  all  the  other 
causes  united,  but  actually  to  carry  ofl"  annually  a  number 
of  men  nearly  equalling  in  the  infantry  and  actually 
exceeding  in  the  Guards,  the  number  of  civilians  of  the 
same  age  who  died  from  all  classes  of  disease.  .  .  .  The 
record  of  these  observations  is  the  best  and  most  forcible, 
because  most  extended  and  accurate,  that  has  ever  been 
supplied  respecting  the  influence  of  confined  air  in  the 
living   and   sleeping  apartments  of  men.  ...  They "  (the 


182  THE   PREVENTION   OF   CONSUMPTION. 

Commissioners)  "  recommended  that  an  entirely  new  system 
should  be  introduced  into  barrack -life ;  that  air,  fresh  and 
pure,  should  at  all  times  circulate  through  the  buildings, 
and  especially  through  the  dormitories.  .  .  .  Since  these 
reo-ulations  have  been  in  force,  the  Eno-lish  soldier  at  home 
has  no  longer  the  unenviable  position  of  being  first  in  the 
ranks  of  those  who  fall  victims  to  pulmonary  consumption. 
...  In  many  of  our  best  houses — I  mean  best  in  relation 
to  their  appearance  and  cost,  not  in  respect  to  their  con- 
struction— the  errors  that  were  common  in  the  barrack  are 
still  present,  and  rooms  are  used  as  sleeping-rooms  which 
stand  in  the  eyes  of  the  sanitarian  like  so  many  experi- 
mental boxes  for  the  synthetical  development  of  pulmonary 
disease." 

With  regard  to  the  Hawker's  Van  case,  Dr.  Richardson 
says  :  "  I  have  myself  shown  that  consumptive  persons  who 
have  lived  in  the  same  apartment  have  successively  become 
affected  by  the  disease,  the  following  being  perhaps  the 
most  striking  of  these  facts  : — A  man,  by  business  a  hawker, 
a  '  Cheap  Jack,'  who  was  accustomed  to  live,  with  some 
other  members  of  his  family,  in  the  van  in  which  he 
travelled  from  fair  to  fair,  and  from  which  he  sold  liis  wares, 
was  brought  to  mc  in  tlie  third  stage  of  pulmonar}"  con- 
sumption. He  soon  succumbed  to  the  disease,  and  was 
succeeded  in  business  by  his  brother,  who  followed  precisely 
the  same  line  of  life,  and  came  to  live  in  the  same  van. 
His  brother  soon  afterwards  became  consumptive,  and  died. 
He,  in  turn,  was  succeeded  by  his  sister's  husband,  who 
shared  the  same  fate ;  and,  not  to  extend  the  narrative  to 
an  undue  length,  in  the  course  of  seven  years  I  liad  before 
me  no  fewer  than  nine  victims  of  tlio  fatal  i)uliaonary 
disease,  in  every  one  of  whom  it  seemed  to  originate  in 
that  particular  travelling- van.  It  was  in  vain  I  protested 
to  those  afTectcd  against  contiuuin<x  to  live  under  conditions 
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SO  favourable  to  disease.  They  argued  that  they  were  con- 
stantly in  the  open  air  by  day,  that  they  got  regular  change 
of  air,  that  they  were  not  exposed  to  wet,  and  that  at  night 
they  were  very  snug ;  in  short,  they  would  not  believe  that 
the  sleeping  in  the  van-house  had  anything  whatever  to  do 
with  the  disease. 

"  The  observation  of  a  series  of  facts  such  as  these  may 
at  first  sight  seem  to  convey  the  notion  that  the  poison  of 
the  disease  was  conveyed  in  the  van,  and  was  communicated 
from  one  series  of  its  occupants  to  the  next.  The  evidence 
is  not  conclusive.  The  first  sufierer  had  bought  the  van 
new,  and  first  occupied  it ;  he,  therefore,  did  not  get  the 
disease  by  a  process  of  continuation.  The  van  was  after- 
wards regularly  emptied,  cleaned,  newly  painted,  and 
exposed  to  the  air ;  so  that  the  probabilities  of  the  con- 
tinuance of  specific  communicable  poison  in  it  are  most 
remote.  The  practical  truth  is,  however,  none  the  less 
valuable  that  the  disease  originated  so  many  times  under 
the  same  conditions,  and  truths  of  this  kind  cannot  be  too 
often  related." 

But  for  the  deadening  effect  produced  upon  the  mind  by 
the  theory  of  sputum-dust,  it  would  be  a  marvel  that  Dr. 
Richardson,  considering  the  certainty  of  his  conviction  that 
the  van  was  the  source  of  the  disease,  and  the  knowledge 
he  had  of  the  action  of  the  sun  in  destroying  the  vitiated 
air  of  bedrooms,  should  have  omitted  to  apply  his  know- 
ledge in  this  instance.  For  of  all  the  "  experimental  boxes 
for  the  synthetical  development  of  pulmonary  disease  "  one 
more  favourable  for  the  experiment  can  hardly  be  conceived 
than  this  van — assuming  it  to  have  been  constructed  on 
the  deadly  principle  on  which  so  many  of  them  are,  namely, 
with  one  window  at  the  gable  end  about  a  foot  square,  and 
placed  high  above  the  floor.  If  we  further  suppose  the  van 
to  have  beei  largely  taken  up  with  the  goods  of  a  hawker, 
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it  is  obvious  that  whilst  no  portion  of  the  interior  could 
have  been  sufficiently  lighted,  parts  of  it  will  have  been  for 
long  periods  thrown  into  deep  shade.  By  converting  this 
"  experimental  box  "  into  a  dormitory,  all  the  conditions  for 
the  development  of  a  bacillary  malaria  were  brought  to- 
gether ;  and  on  the  data  furnished  by  Dr.  Richardson,  it  is 
almost  an  inferential  certainty  that  the  hawker's  van  had 
been  made  a  pestiferous  den  simply  and  solely  by  excluding 
an  adequate  proportion  of  the  sun's  rays  from  its  interior. 
If  this  inference  is  sound,  it  follows  plainly  enough  that  all 
that  was  required  to  transform  the  van  into  a  comparatively 
wholesome  dormitory,  was  to  have  admitted  into  it  a  certain 
amount  of  chemical  light  either  through  the  roof  or  sides. 
How  was  it  that  Dr.  Richardson  omitted  to  draw  a  con- 
clusion to  which  his  argument  led  him  ?  And  that  his  con- 
temporaries failed  to  point  it  out  to  him  ?  Other  physicians 
and  etiologists  have  cited  cases  similar  in  principle  to  the 
Hawker's  Van  case,  and  have  held  similar  views  as  to  the 
effects  o£  light  to  Dr.  Richardson's,  but  like  him  they  have 
been  deterred  from  giving  practical  effect  to  them. 

The  position  is  a  curious  study.  It  is  out  of  the  question 
that  a  body  of  men  comprising  dialecticians  of  high  order 
had  not  the  capacity  to  work  out  that  which  presents  itself 
as  a  very  simple  ])roblem.  That  they  have  not  done  so  is 
only  to  be  accounted  for  by  some  controlling  and  over- 
powering ultima  ratio — some  accepted  fact  or  admitted 
truth,  or  some  doctrine  or  dogma  that  has  for  them  all  the 
force  or  impress  of  truth  or  fact — which  bars  certain  lines 
of  thought  and  shuts  out  particular  conclusions.  It  will  be 
evident  that  I  refer  to  the  unquestioned  assumption  as 
to  the  botanical  nature  of  the  bacillus.  This,  I  take  it, 
explains  how  it  is  that  the  relation  of  the  sun  to  phtliisis 
has  not  been  seen,  and  that  the  (piestion  of  the  prevention, 
as  well  as  of  the  cure,  of  consumption  by  means  of  the  sun 
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has  not  been,  and  could  not  well  have  been,  entertained. 
For  by  the  view  of  pure  parasitism — the  stepping-stone  to 
sputum-dust — the  etiologist  cannot  move  towards  prevention 
without  being  confronted  with  anomalies  and  absurdities. 
The  recognized  effect  of  the  sun  in  the  treatment  of  phthisis 
being  an  inconsequence,  he  would  have  to  start  with  the 
paradox  that  the  sun  influences  that  which  is  not  afiected 
by  it ;  and  it  is  no  great  wonder,  therefore,  that  the  task 
of  reconciling  the  action  of  the  sun  with  the  theory  of 
sputum-dust  has  not  been  seriously  attempted  even  by  the 
advocates  of  sun-treatment.  And  until  the  etiologist  shall 
come  to  see  the  bacillus  in  its  true  light,  and  shall  thereby 
apprehend  the  fallacies  in  the  long-enduring  doctrines  of 
contagion,  heredity,  favourable  soil,  "  acquired  "  phthisis,  etc., 
he  will  not  understand  how  it  is  that  the  sun  determines 
the  sum  and  value  of  the  bacillus-vegetation  in  a  given 
locality,  and  that,  as  a  consequence,  it  remains  with  man 
himself  to  control  with  certainty  the  amount  of  consump- 
tion in  the  world. 

This  is  the  brief  of  the  case  against  the  pure  parasitism 
of  the  bacillus.  It  is  unnecessary  to  recapitulate  the  large 
body  of  facts  brought  forward,  or  to  sum  up  the  argument. 
It  will  be  sufficient  to  observe  that,  as  all  the  facts  are  in 
perfect  accord  with  the  view  of  accidental  parasitism,  at 
least  a  prima  facie  case  for  the  main  propositions  has  been 
made  out.  If  from  lack  of  material,  from  faulty  arrange- 
ment, or  from  feebleness  in  statement,  I  have  failed  to 
make  the  most  of  the  indictment  against  the  botanical 
position  assigned  to  the  bacillus,  I  trust  that  the  case  will 
fall  into  abler  hands.  It  is  not  to  be  supposed  that  I 
consider  the  indictment  complete — that  all  has  been  said  that 
could  have  been  said.  Whole  groups  of  phenomena  ha.ve  been 
left   untouched,  but  they  have   been  carefully  examined- 


186       THE  PKEVENTION  OF  CONSUMPTION. 

The  large  field  of  tuberculosis,  for  instance,  of  which  phthisis 
is  but  a  patch,  has  barely  been  alluded  to ;  yet  I  have 
explored  it,  nevertheless,  with  the  most  earnest  care.  For 
it  is  manifest  that  the  part  must  agree  with  the  whole. 
And  the  result  of  the  exploration  may  be  shortly  summed 
up  by  saying  that  every  fact  connected  with  tuberculosis 
has  appeared  to  be  in  perfect  harmony  with  the  central 
view  of  the  bacillus  here  submitted.  It  may  be  repeated 
that  if  any  one  fact  in  the  whole  history  of  tuberculosis 
shall  be  found  to  clash  with  that  view,  so  as  to  be  perfectly 
irreconcilable  with  it,  the  theory  that  phthisis  is  caused  by 
a  local  bacillary  malaria  falls  to  the  ground. 

Setting  aside  the  multitude  of  questions  relating  to 
tuberculosis  generally,  a  great  many  etiological  points  con- 
nected with  phthisis  specially  have  not  been  gone  into.  It 
is  not  necessary  to  indicate  these  wide  gaps  in  the  argu- 
ment, which  no  doubt  give  a  ragged  look  to  it  and  may 
furnish  occasion  for  criticism.  All  I  need  say  is  that  the 
enormous  bulk  of  material  to  be  handled  in  going  through 
the  history  of  phthisis  left  no  choice,  between  compiling  an 
exhaustive  treatise  and  selecting  a  few  of  the  most  promi- 
nent subjects  and  of  the  most  salient  points.  I  elected  to 
take  the  latter  course,  because  of  the  necessarily  speculative 
nature  of  the  inquiry  and  of  the  ephemeral  life  of  all  con- 
tributions to  etiology.  Moreover,  if  the  reasons  advanced 
in  support  of  the  novel  views  here  propounded  are  held  to 
be  insufficient  to  shake  or  affect  the  supremacy  of  Koch's 
view,  they  will  not  acquire  force  by  iteration.  Their 
validity  does  not  depend  on  cumulative  cft'ect;  and  although 
the  conscientious  accumulation  of  inferential  proof  un- 
doubtedly lends  weight  to  a  proposition,  the  weight  may 
become  so  oppressive  as  to  justify  the  canon  that  the  j^art 
is  sometimes  greater  than  the  whole.  Wherefore  I  have 
preferred  to  understate  rather  than   to  overcrowd,  and  to 
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reserve  for  a  future  occasion  any  supplementary  remarks 
that  may  be  called  for  on  account  of  serious  omissions,  or 
to  repair  such  damages  as  may  accrue  from  attacks  on  the 
score  of  shortcomings,  instead  of  attempting  vainly  to 
anticipate  and  meet  every  objection  that  may  be  raised. 

Whatever  defects  may  be  found  in  the  conception  of  the 
botanical  position  of  the  bacillus,  or  in  the  method  or  want 
of  method  in  bringing  it  forth,  or  in  pointing  out  its  im- 
mediate consequences,  I  have  been  deeply  impressed  with 
the  immense  importance  of  the  question  to  mankind.  All 
things  considered,  the  cause  of  phthisis  is  one  of  the  grandest 
questions  now  before  the  world.  It  is  indeed  a  noble 
study ;  one  that  may  worthily  fill  the  thought ;  and  the 
work  here  has  been  labour  of  love.  Let  the  result  be  what 
it  may,  I  have  striven  hard  to  get  at  the  abstract  truth, 
and  have  taken  but  few  things  for  granted.  Whether  I 
have  succeeded  in  showing  that  it  has  been  Koch's  own 
extrinsic  inference  which  has  nullified  the  intrinsic  value  of 
his  great  discovery,  I  must  leave.  One  proposition,  how- 
ever, that  I  have  already  submitted,  I  can  again  submit 
without  a  shadow  of  a  doubt  as  to  its  soundness.  It  is  that 
if  it  be  granted  that  phthisis  is  caused  by  a  local  bacillary 
malaria,  not  only  does  it  follow  that  the  bacillus  is  an 
accidental  parasite,  but  that  the  prevention  of  phthisis  is 
to  be  effected  with  absolute  certainty  to  an  extent  propor- 
tionate to  the  means  employed.  The  premiss  being  con- 
ceded, the  conclusion  is  inevitable  and  demonstrable ;  and 
the  premiss  is  well-nigh  forced. 
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The  question  of  the  prevention  of  phthisis  has  now  to  be 
considered.  As  the  conclusions  here  depend  upon  the  sound- 
ness of  the  views  propounded  as  to  the  bacillus,  it  may  be 
thought  that  their  consideration  should  be  delayed  until 
the  question  concerning  the  nature  of  the  bacillus  shall  be 
determined.  Having  weighed  the  objections  to  entering 
into  the  matter  at  this  stage,  however,  I  find  that  they  are 
of  no  great  force,  and  are  all  to  be  outweighed  by  the  least 
of  the  many  reasons  for  giving  the  outlines  of  a  scheme  of 
prevention  based  upon  the  view  that  phthisis  is  caused  b}" 
a  local  bacillary  malaria  governed  by  chemical  light.  The 
scheme  itself  is  merely  an  extension,  or  amplification,  of  a 
means  which  is  at  present  employed  in  the  cure  of  consump- 
tion, and  has  been  indirectly,  but  successfully,  used  for  its 
prevention.  It  is  an  attempt  to  reduce  to  definite  principles 
a  plan  of  treatment  which  is  now  advocated  by  some 
physicians,  and  to  enlarge  the  plan  so  as  to  take  in  preven- 
tion as  well  as  treatment.  It  is  impossible  that  it  should 
be  injurious,  for  it  does  not  preclude  any  of  the  observances 
and  ordinances  wliich  have  been  imposed  upon  the  "  con- 
sumptive families  "  for  greater  safety — though  at  the  same 
time  I  conceive  that  the  sooner  some  of  them  arc  annulled, 
tlic  sooner  a  stigma  upon  rational  medicine  will  be  removed. 
Whilst  Governments  or  States  would  not  be  warranted 
in  acting  upon  the  views  of  prevention  here  given  without 
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the  completest  and  strongest  evidence  as  to  their  validity, 
yet  before  the  question  is  matured  for  concerted  or  national 
efforts,  I  believe  that  a  vast  amount  of  suffering  may  be 
alleviated  and  many  lives  may  be  saved,  if  private  indi- 
viduals, whose  position  may  enable  them  to  do  so,  will 
carry  out  the  practical  measures  suggested  without  waiting 
for  the  approval  of  the  general  voice.  Public  steps  will  not 
be  taken,  and  certainly  public  expenditure  will  not  be 
incurred,  in  this  country,  until  the  clearest  possible  case  is 
presented  and  the  most  urgent  need  is  shown  for  legislative 
intervention.  The  faculty  in  England,  we  may  be  sure,  will 
not  move  as  a  body  until  the  whole  question  is  threshed 
out,  and  not  before  a  preponderating  majority,  including 
the  recognized  heads,  of  the  profession  are  assured  of  the 
fact — if  it  be  a  fact — that  Koch's  inference  as  to  the  pure 
parasitism  of  the  bacillus  is  erroneous,  and  that  the  opposite 
inference  (there  is  no  tertium  quid)  is  sound,  and  leads  to 
the  important  consequences  here  supposed.  How  slow  they 
are  to  move  whilst  any  doubt  clings  to  a  subject  has  been 
seen,  fortunately,  in  this  very  matter  of  phthisis ;  for  though 
in  Germany  and  elsewhere  no  time  was  lost  in  issuing 
stringent  and  vexatious  (and  now  admittedly  inefficacious) 
regulations,  founded  on  the  discovery  of  the  bacillus  and 
on  the  inference  as  to  its  botanical  nature,  yet  here  it  was 
detected  that  "  there  was  a  something,"  as  Dr.  Pollock  put 
it  in  his  Croonian  Lectures,  "  as  yet  unexplained ;  "  and 
notwithstanding  that  the  discovery  of  the  bacillus  was  soon 
recognized,  and  the  inference  attached  to  it  was  unques- 
tioned, the  shrewdness,  or  "  insular  stolidity,"  of  the  British 
schools  stepped  in  to  counterpoise  the  "  logical  sequences  "  of 
the  theory  which  was  the  inevitable  outcome  of  the  dis- 
covery (when  coupled  with  the  inference).  The  "some- 
thing unexplained,"  which,  I  take  it,  is  quite  explicable  by 
reversing  Koch's  inference,  was  no  insurmountable  obstacle 
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to  some  schools ;  but  in  this  country  it  intervened  so 
effectively  that  nothing  has  been  done,  and  nothing  has 
been  formally  proposed  to  be  done  even,  on  the  lines  of 
Continental  hygiene,  as  regards  phthisis  or  tuberculosis. 
Therefore,  so  long  as  the  antagonistic  view  to  Koch's  shall 
remain  undetermined  by  actual  experiment,  or  by  certain 
inference,  it  is  not  to  be  supposed  that  the  faculty  will  take 
any  formal  notice  of  it.     Common  sense  alone  forbids. 

But  in  the  mean  time,  whilst  the  question  is  ripening, 
some  practising  medical  men  may  see  fit  to  apply  the 
principle  of  sun-prevention,  tentatively,  to  "consumptive 
families  "  of  the  wealthier  classes,  if  only  for  the  reason  that 
in  any  case  it  can  do  no  harm  to  flood  a  bedroom  with 
sunlight ;  and  when  consumptives  cannot  go  to  Davos,  or 
take  a  long  sea-voyage,  a  physician  here  and  there  may  be 
disposed  to  advise  a  change  from  a  sunless  bedroom  to  a 
chamber  admitting  a  full  supply  of  chemical  light — a  change 
which,  if  I  do  not  greatly  err,  is  equivalent  to  sending  a 
patient  to  sea  or  to  the  Alps.  Even  though  the  happiest 
results  from  such  changes  as  are  suggested  will  be  but  nega- 
tive proofs  of  the  action  of  sunlight,  and  though  instances 
of  actual  prevention  may  be  open  to  the  suspicion  that  they 
are  merely  coincidental  with  the  changes,  yet  repeated 
instances  of  the  arrest,  and  of  the  non-occurrence,  of  phthisis, 
observed  in  the  practice  of  family  physicians  of  the  wealthier 
classes,  will  in  time  amount  to  cumulative  evidence  of  very 
high  value.  Conjoined  with  the  otlier  facts  which  may  be 
elicited,  with  the  experiments  which  may  be  made,  and 
with  tlie  arguments  which  may  be  struck  out  in  the  dis- 
cussion on  this  subject  during  the  next  two  or  three  years ^ 
such  evidence,  though  negative,  will  give  immense  weight 
to  the  view  of  the  bacillarial  origin  of  phthisis,  and  to  the 
proposition  that  the  disease  is  to  be  su[)])ressed  at  M'ill — 
to  say  nothing  of  tlic  numbers  of  persons  whose  lives  may 
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be  saved,  or  whose  freedom  from  phthisis  may  be  assured, 
by  submitting  them  to  conditions  which  are  at  once  health- 
giving  and  agreeable. 

All  this,  of  course,  depends  upon  the  soundness  or  other- 
wise of  the  principal  conclusion  in  this  argument.  If  that 
is  right — if  the  bacillus  is  an  accidental  parasite — ^it  follows, 
almost  to  an  inferential  certainty,  that  it  is  to  be  destroyed 
and  prohibited  by  chemical  light.  Therefore,  pending  the 
settlement  of  the  botanical  question,  it  is  to  be  hoped  on 
every  account — from  the  highest  scientific  reason  down  to 
the  low  intellectual  ground  that  "  it's  best  to  be  on  the  safe 
side" — that  many  of  the  unfortunates  who  are  now  believed 
to  be  doomed  through  hereditary  predisposition,  or  who  are 
in  the  earlier  stages  of  "  acquired  "  phthisis,  and  whose  means 
and  circumstances  will  admit  of  it,  may  be  submitted  to  the 
most  thorough  processes  of  what,  for  brevity,  is  here  called 
sun-prevention.  It  will  be  observed  that  it  is  pre-supposed 
that  the  consumptive,  and  they  who  are  sickening  with  con- 
sumption, are,  or  have  recently  been,  exposed  to  a  bacillary 
malaria  fostered  by  an  insufficiency  of  solar  radiation ;  and 
this  is  one  of  the  inferences  which  urgently  requires  to  be 
verified.  From  the  data  furnished,  it  is  to  be  inferred  that 
in  every  instance  of  established  phthisis,  as  well  as  in  every 
case  in  which  premonitory  signs  of  the  malady  are  present, 
it  will  be  found  on  careful  investigation  that  continuous  or 
frequent  exposure  for  some  weeks  to  such  a  malaria  has 
preceded  infection.  (I  conceive,  indeed,  that  this  exposure 
will  be  brought  out  with  such  unfailing  certainty,  that 
absolute  proof  of  non-exposure  may  hereafter  come  to  be 
a  means  of  nice  diagnosis  in  doubtful  cases.)  It  will  be 
seen  further  on  that  this  test  of  a  sufiicienc}^  or  an  in- 
sufiiciency  of  chemical  light  is  a  delicate  one,  and  might 
fail  occasionally  in  the  hands  of  those  who  should  apply  it 
carelessly  or  loosely.     There  is  the  preliminary  difficulty  of 
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determining  with  precision  the  proper  size  for  the  windows 
of  dormitories  of  given  shape  and  dimensions  in  certain 
places  ;  but  let  it  be  assumed  that  inspection  or  description 
of  a  particular  bedroom  satisfies  the  physician  that  the 
window  or  windows  are  large  enough  and  so  placed  as  to 
admit  abundance  of  chemical  light.  If  he  conclude  from 
this  fact  that  sufficient  chemical  light  is  actually  admitted 
daily  into  the  room,  he  may  easily  be  deceived.  He  has 
still  to  look  to  any  permanent  obstructions  there  may  be 
to  the  passage  of  the  direct  rays  of  the  sun,  and  to  the 
customs  observed  as  regards  the  admission  of  these  rays 
into  the  room.  Some  housewives,  for  instance,  and  most 
housemaids,  regularly  exclude  them  by  blinds,  curtains,  or 
shutters  during  the  period  of  their  highest  chemical  in- 
tensity ;  so  that  although  a  window  may  be  far  larger  than 
is  really  required,  still  the  requisite  amount  of  chemical 
light  may  not  find  entrance  into  the  room.  All  these 
points  have  to  be  considered  before  it  can  be  concluded 
whether  or  not  a  person  has  been  exposed  to  a  bacillary 
malaria,  engendered  and  maintained,  in  consequence  of  a 
deficiency  of  proper  solar  radiation  in  a  bedroom.  In  a 
large  proportion  of  cases  amongst  the  wealthier  orders  there 
will  be  no  occasion  to  go  into  these  details,  for  the  in- 
sufficiency of  solar  radiation  in  the  bedrooms  of  consump- 
tives, or  of  those  in  the  commencing  stages  of  consumption, 
will  be  seen  at  a  glance ;  and  in  the  other  more  doubtful 
cases  in  the  same  class  of  habitations,  if  due  regard  be  had 
to  the  environments  of  the  patients,  I  submit,  from  the 
facts  before  us,  that  every  instance  of  phthisical  infection 
may  be  connected  to  a  certainty  with  deficient  chemical 
light. 

If  only  a  few  physicians  whose  practice  lies  amongst  tlie 
upper  and  middle  classes,  especially  in  the  country,  will  be 
at  the  pains  to  investigate  this  matter  searchiugly,  and  to 
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publish  the  results,  they  may  confirm  or  upset  the  inference 
that  the  bacillary  malaria  in  the  bedroom  is  controlled  by 
the  sun.  If  it  should  transpire  that  clear,  well-authenti- 
cated cases  of  ordinary  phthisis  have  occurred  where  the 
patients  have  not  breathed  at  night  the  air  of  a  bedroom 
insufficiently  supplied  with  chemical  light,  the  inference  is 
unsound.  If,  on  the  contrary,  it  shall  come  out  plainly,  as 
I  foresee  it  will,  that  breathing  an  atmosphere  of  this 
description  is  an  invariable  condition  precedent  to  the 
occurrence  of  phthisis,  it  will  go  a  long  way  towards  estab- 
lishing that  it  is  a  necessary  condition  precedent.  I  trust, 
therefore,  that  inquiry  into  this  matter  will  be  made ;  and, 
further,  that  when  the  inquirer  has  satisfied  himself  of  the 
fact  that  the  infected  members  of  "  consumptive  families  " 
have  occupied,  or  are  occupying,  the  bedrooms  in  the  house 
which  admit  an  insufficiency  of  chemical  light,  he  will 
bring  about  the  requisite  change  in  their  behalf  whenever 
practicable.  And  this  reminds  me  that  he  will  probably 
meet  with  unexpected  difficulties  in  many  shapes.  The 
room  is  large,  airy,  well  ventilated,  and  with  a  good  fire; 
it  cannot  be  unwholesome.  The  windows  are  thrown  wide 
open  daily ;  but  to  keep  the  blinds  up  from  early  morning 
would  destroy  furniture,  prevent  sleep,  and  so  forth.  The 
worst  of  it  is  that  a  short  and  complete  answer  to  all  these 
objections  is  not  yet  ready.  And  as  the  means  proposed 
are  so  simple  and  apparently  so  disproportionate  to  the  end 
proposed,  and  as  the  reasons  for  employing  them  are  so 
complex,  it  is  almost  hopeless  to  expect,  in  the  present  state 
of  our  knowledge  of  the  effects  of  light,  to  convince  English 
parents  that  any  of  the  rooms  in  their  houses  have  been  and 
are  the  sepulchres  of  their  children,  or  that  the  premature 
death  of  the  occupant  of  any  one  of  such  rooms  may  be 
averted  to  a  certainty  by  putting  him  or  her  into  another 
room  in  the  same  house,  similar  in  all  respects  to  the  pro- 
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scribed  room,  except  aspect.  Such  propositions  are  too 
startling  to  the  unprepared  mind.  It  is  easy  enough  now- 
adays to  show  that  a  son  or  daughter  should  go  to  the 
Riviera,  or  to  Davos,  or  should  undertake  a  long  voyage, 
or  travel  in  the  Andes ;  but  the  notion  that  the  invalid 
would  derive  as  much,  or  more  certain,  benefit  by  putting 
another  window  in  his  bedroom,  or  by  enlarging  the  exist- 
ing window,  or  by  insisting  on  the  free  admission  of  light 
through  it,  or  by  removal  to  another  room,  even  from  a 
commodious  and  spacious  chamber  to  a  small  and  incon- 
venient but  well-lighted  attic  or  garret,  as  by  going  abroad, 
would  probably  appear  absurd  or  preposterous  at  first  blush, 
even  to  cultivated  Englishmen. 

Everything,  however,  must  have  a  beginning,  and  if  the 
views  enunciated  here  are  sound,  the  sooner  we  begin 
the  hio-her  culture  which  shall  include  the  art  of  living 
wholesomely,  or,  at  all  events,  without  contracting  con- 
sumption, in  our  own  country,  the  better.  The  trusted 
family  physician  who  shall  assure  himself  that  there  is  solid 
stuff"  in  this  contention,  will  see  that  .the  task  of  enlighten- 
ing parents  in  the  matter  of  prevention  devolves  to  a  large 
extent  upon  him.  It  will  come  within  his  province,  and  it 
will  be  within  his  power,  to  indoctrinate  the  principles  of 
sun- prevention.  Then,  if  the  results  answer  to  the  pro- 
mises ;  if  it  be  shown  in  process  of  time  that  numbers  of 
persons  in  easy  circumstances  have  apparently  been  saved 
from  untimely  death  by  means  denied  to  poorer  people;  if, 
while  this  experience  is  being  gained,  the  evidence  collected 
from  all  other  sources  go  to  establish  that  the  bacillus  is  an 
accidental  parasite ;  if  it  come  to  be  a  forced  conclusion 
til  at  the  persons  who  have  recovered  from  consumption, 
and  from  incipient  consumption,  after  the  changes  here 
suggested  in  respect  of  their  bedrooms,  have  recovered  as  a 
consequence  of  such  changes ;  and  if  the  proposition  that 
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all  may  be  saved  from  consumption  by  the  like  or  by 
similar  means,  or  by  other  means  to  the  same  end,  shall 
be  clearly  apprehended ;  the  wide  sympathy  of  the  British 
nation  will  be  moved.  Once  let  this  proposition  be  fairly 
grasped  by  the  laity  as  well  as  the  faculty,  and  there 
would  go  up  one  universal  cry  for  the  suppression  of  the 
disease.  At  whatever  national  cost — and  it  may  be  great 
— such  organic  changes  as  are  seen  to  be  necessary  for  the 
safe  housing  of  the  labouring  classes  spread  throughout  the 
country  districts,  and  of  the  masses  of  people  of  all  classes 
crowded  together  in  the  towns  and  cities,  will  be  pressed 
upon  the  Legislature  with  resistless  force.  Much  excellent 
work  has  been  done  for  the  poor  in  the  way  of  sanitation, 
but  the  work  contemplated  here  aims  at  poor  and  rich — or, 
at  all  events,  at  the  comparatively  wealthy  classes — men 
with  large  incomes  earned  in  cities,  merchants,  tradesmen, 
manufacturers,  etc.,  etc.  I  conceive  that  if  the  profession 
were  in  a  position  to  lay  down  authoritatively  that  con- 
sumption has  been  prevented  in  some  grades,  and  may 
be  suppressed  altogether  in  every  grade,  of  society,  by  the 
expenditure  of  an  adequate  sum  of  money,  such  eftective 
measures  would  be  taken  that  in  one  or  two  decades  this 
fell  disease  would  be  utterly  stamped  out  of  these  islands, 
and  tuberculosis  would  be  almost  unknown.  Therefore  I 
have  ventured  to  anticipate  the  verdict  of  micro-patholo- 
gists,  botanists,  and  etiologists  on  the  issue  raised  as  to  the 
pure  or  accidental  parasitism  of  the  bacillus,  and  to  discuss 
questions  of  prevention  on  the  basis  of  the  assumption  of  a 
local  bacillary  malaria. 

There  is  yet  another  reason  for  entering  upon  the 
question  of  prevention  before  the  final  decision  regarding 
the  bacillus  shall  be  given.  New  ground  will  have  to  be 
broken,  and  collateral  evidence  given  in  support  of  the 
view  that  a  local  bacillary   malaria  is  the  sole  cause  of 
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phthisis.  Indeed,  the  problem,  when  reduced  to  the  form 
it  may  be  made  to  assume,  is  seen  to  be  neither  so  complex 
nor  so  difficult  that  one  of  fair  capacity  may  not,  solve  it ; 
and  I  do  not  feel  under  the  necessity  of  awaiting  the 
sanction  of  authority  before  indicating  the  consequences  of 
the  views  arrived  at.  All  things  considered,  therefore,  I 
shall  venture  to  touch  upon  a  few  of  the  leading  principles 
of  sun-prevention,  and  leave  details  for  future  consideration. 
Obviously  the  first  thing  to  be  dealt  with  here  is  the 
question  as  to  the  amount  of  chemical  light  required  to 
preclude  a  bacillary  malaria  in  a  room  of  a  given  size, 
shape,  and  aspect.  The  subject  of  lighting  apartments  of 
all  kinds  for  various  purposes  has  been  looked  at  from 
many  points  by  physicians,  architects,  and  others,  but  it 
has  yet  to  be  examined  from  the  standpoint  of  sun-pre- 
vention. A  deal  of  useful  knowledge  has  been  acquired, 
but  some  years  must  elapse  before  the  application,  for 
specific  sanitary  purposes,  of  chemical  light  to  dwellings 
in  all  parts  of  the  world  can  be  j)laced  upon  a  thoroughly 
scientific  footing.  Even  in  our  own  country,  a  deal  of  work 
remains  to  be  done  before  we  can  emerge  from  the  present 
state  of  nescience  in  all  that  concerns  the  distribution  of 
solar  energy.  We  have,  it  is  true,  some  rough  but  ser- 
viceable data,  which  will  enable  us  to  efiect  highly  useful 
and  important  changes  in  a  large  proportion  of  our  domiciles 
as  soon  as  the  crying  necessity  for  sun-prevention  shall 
be  recognized ;  but  very  nice  calculations  will  be  required 
to  determine  the  precise  amount  of  chemical  light  that 
will  suffice  for  dormitories  in  certain  positions  in  crowded 
cities  and  in  large  country  houses,  as  well  as  in  the  dwell- 
ings of  the  inhabitants  of  all  latitudes.  It  will  be  found 
impossible  for  a  long  time  to  fix  a  safe  miniinum  of  chemi- 
cal light  for  dormitories;  and  standards  for  the  purposes 
of  legal  definition  will  be  out  of  the  question  until  physicists 
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shall  have  made  substantial  additions  to  the  small  store 
of  knowledge  of  solar  chemistry.  These  matters,  however, 
will  resolve  themselves;  and  possibly  by  the  time  the 
etiologist  and  the  sanitarian  are  in  a  position  to  put  into 
a  concrete  form  all  their  requirements  for  a  system  of  sun- 
prevention,  the  physicist  may  have  made  such  advances 
in  actinometry  as  to  supply  them  with  all  the  information 
lecessary  for  their  purposes.  In  the  mean  time,  let  us  see, 
•as  well  as  we  can,  where  we  are.  And  I  have  to  confess 
that  I  have  acquired  but  a  smattering  knowledge  of  the 
subject  through  being  forced  to  look  into  it  by  the  exi- 
gencies of  the  conception  as  to  the  action  of  solar  light 
on  the  bacillus-vegetation  in  bedrooms.  It  goes,  therefore, 
without  saying  that  I  may  display  lamentable  ignorance 
in  the  use  of  terms,  but  this  will  not  matter  if  I  can  but 
convey  my  meaning. 

The  chemical  intensity  of  total  daylight  from  sunrise 
to  sunset  on  any  given  day,  or  during  any  given  hour 
before  or  after  noon  of  the  same  day,  in  all  habitable  lati- 
tudes, is  unknown.  The  whole  chemical  intensity  of  total 
daylight  of  any  one  day,  at  any  one  place  in  England,  has 
not,  I  believe,  been  ascertained.  Physicists  have  not  been 
able,  therefore,  to  lay  down  iso-chemical,  or  iso-actinic, 
lines  on  the  principle  of  iso-thermal  lines.  What  is  called 
the  mean  chemical  intensity  of  total  daylight  for  certain 
periods  at  a  few  places  has  been  taken :  but  as  this  mean 
was  calculated  from  results  obtained  by  the  exposure  of  a 
chemical  compound  from  one  second  to  sixty  seconds  every 
hour  or  half-hour  of  daylight ;  and  as  the  accuracy  of  these 
results  depends  to  some  extent  upon  the  eye  which  daily 
compared  the  tints  produced  on  the  sensitive  paper  with 
the  units  or  normal  tints ;  and  as  the  elimination  for 
absorption  by  dust,  smoke,  cloud,  vapour,  etc.,  during  the 
periods  of  the  hours   or  half-hours   intervening   between 
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the  moments  of  special  exposure,  must  be  more  or  less 
defective,  by  reason  of  its  being  based  on  assumption  or 
approximation ;  it  is  evident  that  the  recorded  mean  at 
any  one  place  is,  as  a  matter  of  fact,  an  arbitrary  mean, 
though  it  may  have  answered  the  purposes  of  the  physicist. 
The  principle  of  most  self-recording  actinometers,  indeed, 
precludes  the  possibility  of  obtaining  a  mean;  so  that  it 
may  be  assumed  that  a  mean  is  not  a  desideratum  with 
physicists.  It  is,  however,  or  will  be,  of  vital  importance 
to  the  hygienist  to  know  what  the  mean  chemical  action 
of  total  daylight  is  at  particular  places  during  all  hours 
of  every  day  in  the  year. 

From  the  description  of  the  actinometer  invented  by 
Professor  Sir  H.  E.  Roscoe  (Proceedings  of  the  Royal 
Society,  1874),  it  is  seen  that  the  insolation  apparatus, 
stocked  with  chloride  of  silver  paper  of  constant  sensitive- 
ness, is  worked  by  means  of  an  electric  communication 
with  a  properly  arranged  clock,  so  that  discs  of  the  sensitive 
paper  "  are  exposed  each  hour  for  successive  known  intervals 
of  time  varying  from  two  to  thirty  seconds."  Ingenious 
arrangements  are  made  to  adapt  the  instrument  "  to  the 
great  variations  which  occur  in  the  chemical  intensity 
of  total  daylight  in  different  places,  at  different  times  of 
the  day,  and  in  different  periods  of  the  year."  Sir  H.  E. 
Roscoe  observes  that  "  in  order  to  be  able  to  estimate  the 
chemical  intensity,  the  colouration  acquired  by  the  paper 
must  reach  but  not  much  exceed  a  given  tint.  .  .  .  On 
unrolling  at  the  end  of  the  day  the  strip  of  sensitive  paper 
which  has  served  for  the  exposures,  black  discs  showing 
where  the  paper  has  been  stationary  for  the  liours  are 
seen,  and  between  each  of  these  are  found  ton  circles 
variously  tinted,  from  that,  probably,  scarcely  visible,  which 
was  exposed  for  two  seconds,  to  that,  perliajis  too  dark  to 
read  off,  which  was  insolated  for  thirty  seconds.     Amongst 
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these,  some  one  at  least  will  be  found  of  such  a  shade  as 
to  enable  it  to  be  read  off  by  the  monochromatic  soda-flame, 
on  a  graduated  fixed  strip."  Comparisons  were  made  at 
Manchester  "  with  the  hand-insolator  and  with  the  self- 
recording  instrument,"  and  there  was  found  a  "  close  corre- 
spondence of  both  sets  of  observations.  .  .  .  The  integrals 
of  total  chemistry  .  .  .  exhibits  as  close  an  agreement  as, 
from  the  nature  of  the  experiments,  can  be  expected." 

It  is  evident  that  all  actinometers  designed  to  record 
the  chemical  intensity  of  total  daylight  for  a  few  seconds, 
every  hour  or  half-hour,  brings  us  no  nearer  to  a  mean 
than  would  an  intermittent  register  of  the  rainfall  of  a 
place  assist  us  to  the  mean  of  its  rainfall.  The  ten  measur- 
able periods  of  exposure  Sir  H.  E.  Roscoe's  apparatus  pro- 
vides for,  leaves  the  chemistry  of  the  remainder  of  the 
hour  a  matter  of  uncertainty.  We  require  to  know  not 
only  the  chemical  action  of  daylight  as  it  is  expressed  in 
these  ten  discs,  but  also  the  amount  of  decomposition  repre- 
sented by  the  "  black  discs  showing  where  the  paper  has 
been  stationary."  We  shall  not  have  a  mean  for  any  place 
unless  and  until  the  results  shall  be  obtained  of  the  con- 
tinuous decomposition  there  of  a  chemical  compound  (or 
perhaps  of  several  chemical  compounds)  by  total  daylight 
from  sunrise  to  sunset  for  a  series  of  years. 

As  we  do  not  know  the  mean,  even  for  a  year,  of  the 
terrestrial  chemical  energy  of  total  daylight  at  any  of  the 
large  towns  in  this  kingdom,  or  of  the  comparatively  clear 
country  places  in  their  vicinity,  we  cannot  make  the  elimi- 
nation for  absorption  by  smoke,  dust,  etc.,  in  these  towns. 
The  late  Dr.  E,.  Angus  Smith,  in  a  paper  on  this  subject 
(Proceedings  of  the  Royal  Society,  1880),  foresaw  the  diffi- 
culties here,  and  foreshadowed  the  future  lines  of  investiga- 
tion. He  said:  "  When  examining  the  air  of  towns  and  the 
effect  of  smoke  and  fogs,  I  have  often  wished  for  a  very 
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simple  method  of  measuring  the  total  light  absorbed  by 
these  gases  and  floating  solids ;  "  and  then  detailed  some 
ingenious  experiments  made  with  this  object  with  iodide  of 
potassium.  But  whatever  agents  may  be  found  suitable 
for  the  proposed  measurement,  it  is  palpable  that,  as  the 
absorption  of  light  in  each  town  will  vary  hourly,  daily, 
and  monthly,  correspondingly  with  the  seasons,  continuous 
work  is  required,  perhaps  for  years,  to  get  at  definite, 
tangible,  useful  results.  It  is  the  amount  of  absorption  that 
is  so  essential  to  the  hygienist  to  ascertain.  Physicists,  on  the 
contrary,  regard  the  intervention  of  floating  solids  rather  as 
an  interruption  to  their  observations.  Thus  Mr.  J.  B.  N. 
Hennessy,  in  a  communication  on  Actinometrical  Observa- 
tions made  in  India  at  Mussoree  {Proceedings  of  the  Royal 
Society,  1882),  observes:  "  What  can  be  the  use  of  measuring 
solar  radiation  through  a  visible  varying  atmospheric  um- 
brella, such  as  is  represented  by  cloud,  mist,  haze,  dust,  and 
smoke  ? "  Again,  he  says :  "  It  is  astonishing  how  con- 
siderably one's  notions  of  the  number  of  days  suitable  for 
actinometrical  work  undergoes  modification  after  careful 
watching.  I  speak,  of  course,  only  of  visible  vitiating  causes ; 
of  the  invisible  I  know  nought,  if  ought  be  known.  ...  At 
the  best,  a  number  of  days  will  occur  annually  when  obser- 
vations if  made  are  worse  than  useless,  for  they  are  mis- 
leading. Hence  in  any  project  for  continuous  actinome- 
trical work  the  stations  should  be  in  pairs,  so  that  the 
omissions  at  one  of  the  two  may  be  supplemented  at  the 
other."  The  suggestion  is  admirable,  but  what  precedes 
would  seem  to  indicate  that  the  physicist  was  so  intent  on 
some  special  object,  that  he  overlooked  the  possibility  that 
it  might  be  of  extreme  importance  to  mankind,  not  only  to 
find  the  amount  of  chemical  intensity  of  unimpeded  solar 
radiation  at  a  place,  but  to  measure  the  sum  of  the  energy 
just  as  it  comes  to  the  earth — with  or  without  the  umbrella. 
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Yet  Mr.  Hennessy,  having  made  his  protest,  nevertheless 
did  measure  the  eiFect  of  the  radiation  through  the  umbrella 
of  a  "  dry  (dust  ?)  haze,"  and  found  that  the  mean  results  of 
five  clear  and  three  hazy  days  showed  "  about  five  and  a  half 
per  cent."  of  absorption  by  the  haze ;  whereupon  he  says 
pertinently,  and  from  our  point  of  view  opportunely :  "  If 
this  may  happen  at  a  height  of  6700  feet,  and  the  haze  was 
by  no  means  of  maximum  density,  what  may  be  expected 
at  lower  or  less  favoured  localities  ? "  No  better  illustration 
could  be  given  of  the  necessity  for  getting  at  the  co-efficient 
for  absorption  by  the  umbrella  which  nature  interposes,  as 
well  as  the  co-efficient  for  the  umbrella  which  man  thrusts 
between  earth  and  sun.  For  what  prospect  is  there,  other- 
wise, of  counteracting  with  precision  the  injurious  effects 
caused  in  large  towns  through  their  being  deprived  of  their 
normal  amount  of  solar  action  by  reason  of  the  foreign 
matter  suspended  over  them  ?  The  most  that  can  rationally 
be  expected  is  that  some  good  may  be  had  from  decent 
approximation — from  some  interim  calculations  that  must, 
perforce,  suffice  until  we  get  scientific  data  to  work  upon. 
To  give  some  notion  of  the  complexity  of  the  questions  in- 
volved here,  and  to  show  plainly  whither  we  are  tending, 
let  it  be  assumed  that  light  precludes  a  certain  noxious 
vegetation  in  dormitories.  We  will  then  suppose  that  the 
light  admitted  freely  by  a  window  of  a  given  size  and 
aspect  into  a  bedroom  of  a  given  size  and  shape  in  a 
house  standing  by  itself  five  miles  away  from  a  manufactur- 
ing town  (having  an  atmosphere  of  a  known  absorptive 
power),  is  sufficient  to  preclude  the  vegetation  all  the  year 
round ;  and  we  require  to  know  the  difference  that  would 
have  to  be  made  in  the  size  (specifying  width  and  length 
and  height)  of  the  window  of  a  bedroom  of  the  same  size 
and  shape  and  aspect  in  the  manufacturing  town,  to  comr 
pensate  for  the  (given)  position  of  the  house  in  the  town. 
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and  for  the  absorption  of  light  by  smoke,  etc.,  in  order  to 
equalize,  if  it  be  possible,  the  two  rooms  in  respect  of  the 
vegetation.  By  varying  the  terms  of  the  problem — by 
altering  the  aspect  of  the  window  of  the  house  in  the  town, 
or  the  position  of  the  house  relatively  to  other  houses,  by 
shifting  the  town  a  hundred  miles  north  or  south,  by 
changing  the  amount  of  absorptive  matter  in  the  atmosphere 
of  the  town,  etc. — the  calculations  become  more  nice  and 
intricate.  Yet  they  will  have  to  be  gone  into  some  day, 
and  it  may  not  be  many  years  before  they  come  before  the 
Law  Courts. 

Preventive  Medicine  does  not  appear  to  be  in  a  fair  way 
of  getting  substantial  aid  from  any  extant  photometric  pro- 
cess. It  seems  to  me,  if  I  might  hint  as  much,  that  the 
discontinuous  principle  that  has  obtained  in  actinometrical 
apparatus  is  singularly  open  to  the  "  personal  error  "  objec- 
tion, and  that  the  results  hitherto,  few  as  they  are,  are  not 
altogether  trustworthy.  In  fact,  nothing  short  of  a  con- 
tinuous decomposition  of  some  agent  which  should  give  a 
ponderable  result  by  which  the  whole-  of  the  chemical  action 
of  total  daylight  could  be  measured — provision  being  made 
for  separate  hourly  results,  or  half-hourly,  if  need  be — would 
answer  the  purpose  thoroughly  and  completely.  Some  such 
photometric  plan  for  measuring  the  intensity  of  the  ultra- 
violet rays  as  that  of  M.  Eden,  by  a  mixture  of  oxalate  of 
ammonia  and  corrosive  sublimate  in  water,  from  which 
mixture  a  black  precipitate  is  obtained  from  the  action  of 
light,  the  weight  of  the  precipitate  depending  on  the  in- 
tensity of  the  light — some  such  process  as  this,  if  it  will 
admit  of  adaptation  to  continuous  work  by  means  of 
automatic  arrangements,  would  serve.  In  any  case  it  would 
a{)pear  unlikely  that  we  sliall  learn  the  actual  amount  of 
ab.surption  at  a  place  by  the  use  of  the  actinometrical  pro- 
cesses now  in  votrue. 
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What,  however,  is  of  still  greater  importance  than  the 
determination  of  the  quantity  of  the  absorptive  matter, 
or  of  the  precise  effect  of  the  absorptive  conditions,  in  the 
air,  is  that  we  know  literally  nothing  of  an  exact  nature  as 
to  the  relative  chemical  intensities  of  the  solar  beams  at 
places  where  the  atmosphere  is  not  artificially  charged  by 
man  with  solids.  We  have  no  exact  knowledge  of  the  solar 
chemistry  of  any  of  the  comparatively  clear  parts  even  of 
Great  Britain.  It  seems  that  physicists  are  not  yet  in  a 
position  to  tell  us  the  difference  between  the  chemical  efiects 
of  total  daylight  for  the  same  hours  before  or  after  noon  of 
the  same  cloudless  day  in  any  place  in  the  south  of  England 
and  in  the  north  of  Scotland ;  or  the  difference,  if  any,  in 
the  sum  of  the  chemical  effects  for  the  whole  of  the  same 
cloudless  day  at  both  places.  It  is  not  known  whether  the 
sum  of  the  chemical  energy  of  light  distributed  through- 
out the  year  is,  or  is  not,  the  same  at  all  places  in  both 
hemispheres ;  or  if  it  is,  or  is  not,  the  same  in  high  as  in 
low  latitudes,  what  the  law  of  its  distribution  is  for  the 
shorter  or  longer  periods  of  daylight  in  each  latitude  in  the 
same  hemisphere  on  the  same  day ;  or  whether  the  intensity 
increases  or  decreases  equably  (other  things  being  equal) 
before  and  after  noon  of  the  same  day  through  all  the  hours 
of  daylight,  or  whether  the  increment  or  decrement  is 
greater  or  less  for  some  of  the  corresponding  hours  before 
and  after  noon  of  the  same  day ;  or  whether  more  of  the 
chemically  active  rays  impinge  upon  one  portion  of  the 
earth's  surface  than  upon  another  throughout  the  whole 
year — that  is,  whether  one  place  receives  a  larger  amount  of 
chemical  energy  for  the  year  than  another  place,  or  whether 
the  increase  at  one  season  at  a  place  is  compensated  for  by 
a  decrease  at  another  season,  so  that,  taking  one  season  or 
one  year  with  another,  the  chemical  action  of  light  is 
equalized  all  over  the  globe ;  or,  if  there  is  inequality  in  this 
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respect,  what  portions  of  tlie  earth  receive  the  most  and 
what  the  least  chemical  action,  and  how  the  distribution 
takes  place,  and  at  which  periods  of  the  year  the  greatest 
chemical  activity  prevails. 

Some  of  the  questions  here  raised  were  answered  provi- 
sionally many  years  ago,  and  no  doubt  somewhat  hastily,  on 
the  strength  of  inferences  from  certain  phenomena  observed 
in  photography ;  but  these  inferences  have  been  disturbed, 
and  the  observations  from  which  they  were  reached  are 
considered,  apparently,  to  have  been  hallucinations  which 
have  been  disposed  of  by  the  experiments  made  by  Pro- 
fessor Thorpe.  And,  as  physicists  have  not  educed  any 
general  laws  of  the  distribution,  terrestrially,  of  chemical 
light,  the  questions  must  wait  for  full  and  final  answers. 
In  the  mean  time,  it  may  be  asked  whether  it  is  held  to  be 
safe  to  accept  Professor  Thorpe's  experiments  before  they 
shall  have  been  confirmed  by  at  least  one  or  two  competent 
observers — the  more  especially  seeing  the  startling  results 
he  obtained.  These  experiments  were  made  at  Pard,  lat. 
1°  28'  south,  during  the  month  of  April,  18G6,  and  the}'-  are 
thus  referred  to  by  Sir  H.  E.  Roscoe  in  the  Proceedings  of 
the  Royal  Society,  1868:  "According  to  their"  (photo- 
graphers') "  observations,  it  appears  that  the  difliculty  of 
obtaining  a  good  photograph  increases  as  we  approach  the 
equator ;  and  more  time  is  said  to  be  needed  to  produce  the 
same  effect  upon  a  sensitive  plate  under  the  full  blaze  of  a 
tropical  sun  than  is  required  in  the  gloomier  atmosphere  of 
London.  Hence  the  existence  of  a  peculiar  retarding 
influence  has  been  suggested  which  the  heating  and 
luminous  rays  are  supposed  to  exert  upon  the  more  re- 
frangible portions  of  the  spectrum.  The  fallacy  of  these 
statements  has  been  fully  proved  by  a  aeries  of  direct 
measurements  of  the  chemical  intensity  of  sunlight  under 
the  equator,  made  at  Pard  by  Mr.  T.  E.  Thorpe.    The  curves 
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of  daily  chemical  intensity  given  in  the  paper  show  that 
the  activity  of  the  chemical  rays  in  the  tropics  is  very  much 
greater — on  one  day  fifty-five  times  as  great  as  in  our 
latitudes;  and  these  measurements  prove  that  the  reported 
failures  of  photographers  cannot,  at  any  rate,  be  ascribed  to 
a  diminution  in  the  chemical  intensity  of  sunlight."  We 
learn,  further,  that  the  measurements  at  Para  were  made 
"  in  the  middle  of  the  rainy  season,  and  at  very  frequent 
intervals  during  the  day;  the  curves  show  the  enormous 
and  rapid  variation  in  intensity  from  hour  to  hour  which 
the  chemically  active  rays  undergo  under  a  tropical  sun 
during  the  rainy  season."  In  a  subsequent  paper  by  Pro- 
fessor Sir  H.  E.  Roscoe  and  Professor  Thorpe  *  occurs  the 
following : — "  Curves  are  given  showing  the  daily  march  of 
chemical  intensity  at  Lisbon  in  August,  compared  with  that 
at  Kew  for  the  preceding  August,  and  at  Para  for  the  pre- 
ceding April.  The  value  o£  the  mean  chemical  intensity  at 
Kew  is  represented  by  the  number  94*5,  that  at  Lisbon  by 
110,  and  that  at  Para  by  313'3,  light  of  the  intensity  1 
acting  for  twenty-four  hours  being  taken  as  1000." 

Passing  over  the  amusing  superciliousness  of  the  physicist 
to  the  artist  in  these  quotations,  it  will  be  observed  that 
the  Para  results,  arrived  at  in  one  month  of  the  rainy 
season  by  one  observer,  are  taken  to  have  shown  con- 
clusively that  the  concurrent  testimony  of  the  large  body 
of  photographers  spread  over  the  world  was  altogether 
wrong,  and  must  be  set  aside  as  valueless.  When,  however, 
we  come  to  reflect  that  keen  observers  and  good  chemists 
were  in  the  ranks  of  the  photographers,  and  that  some  of 
these  had  verified  the  fact  that  the  chemical  intensity  of 
light  lessened  for  a  given  period  on  the  same  day,  other 

*  "On  the  Kelation  between  the  Sun's  Altitude  and  the  Chemical 
Intensity  of  Total  Daylight  in  a  Cloudless  Sky,"  Proceedings  of  the  Royal 
Society,  1870.  ^ 
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things  being  equal,  from  higher  to  lower  latitudes — Dr. 
Draper,  for  instance,  always  found  a  marked  difference 
between  New  York  and  Virginia — are  we  to  trust  implicitly 
to  the  measurements  of  one  observer  whose  results  are  so 
opposed  to  the  practical  experience  of  a  whole  body  of  men  ? 
Should  we  not  rather  incline  to  the  view  that  some  error 
may  possibly  have  crept  into  and  vitiated  Professor  Thorpe's 
experiments — something  wrong  with  the  sensitive  paper,  or 
with  the  "  unit,"  or  in  the  reading  off  the  colouration-tints, 
or  with  the  length  of  exposure,  or  with  something  else  ?  It 
is  at  least  as  rational  to  suppose  that  a  physicist,  however 
eminent,  or  his  assistants,  may  have  committed  some  error 
of  omission  or  commission,  where  so  much  nice  work  is 
involved,  as  to  suppose  that  some  hundreds  of  photographers 
have  all  made  the  same  mistake  in  all  quarters  of  the  globe 
about  one  particular  thing,  occurring  repeatedly  in  their 
ordinary  work,  and  that  their  combined  observations  are  all 
delusional.  But  if  the  possibility  of  error  on  the  part  of 
the  physicist  be  eliminated  as  an  impossibility,  so  far  as 
the  measurements  are  concerned,  and  if  we  thus  put  the 
photographers  out  of  court,  the  question  then  arises  whether 
the  interpretation  of  the  phenomena  observed  by  Professor 
Thorpe  is  tlie  correct  one,  and  whether  all  the  inferences 
drawn  from  them  are  sustained  by  the  data. 

In  the  first  place,  the  so-called  mean  of  chemical  activity 
at  Pard,  is  open  to  the  "personal  error"  objections  hereto- 
fore taken  to  discontinuous  decomposition.  I  conceive 
that  a  moan  arrived  at  by  the  eye  and  by  assumption  (for 
intermediate  periods  between  the  measurable  moments  of 
exposure)  is  an  arbitrary  mean.  Letting  this  go,  the  next 
reflection  that  occurs  is  that  it  is  not  apparent  why  the 
observations  at  Para  were  made  duiiiig  the  rainy  season. 
The  results  appear,  no  doubt,  to  accentuate  tlie  "fallacy" 
of  the  statements  of  photographers  about  the  "  full  blaze  of 
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a  tropical  sun,"  but  then  it  does  not  appear  to  have 
suggested  itself  that  the  cases  are  not  parallel  as  between 
the  sun-pictures  taken  by  Professor  Thorpe  and  those  taken 
by  the  photographers.  As  may  readily  be  supposed,  artists 
did  not  select  the  rainy  season  of  a  country  for  taking 
views  of  scenery,  etc.  Therefore,  who  shall  say  with 
certainty  that,  assuming  the  observations  at  Para  to  have 
been  correct  in  every  particular,  the  statements  of  the 
photographers  must  of  necessity  be  wrong  ?  Who  shall 
say  that  after  the  rainy  season  at  Para  the  rays  of  the 
tropical  sun  there  may  not  become  to  a  large  extent 
chemically  inactive  from  atmospheric  opalescence,  or  from 
some  intangible,  invisible,  unknown  cause  of  absorption, 
or,  to  borrow  Mr.  Hennessy's  figure,  from  some  unseen 
natural  umbrella,  and  may  remain  so  until  the  rains  return 
and  wash  the  skies  clear  again  ?  Or  is  it  to  be  supposed 
that  the  month's  experiments  at  Para  exhausted  actino- 
metrical  observation  there  and  elsewhere,  and  left  nothing 
to  be  learnt  of  the  phenomena  of  light  in  tropical  and  sub- 
tropical regions  ?  Upon  this  point  it  needs  only  to  be 
observed  that  Mr.  Hennessy's  results  at  Mussoree,  obtained 
since  those  at  Para  (Proceedings  of  the  Royal  Society,  1882) 
are  found  to  be  opposed  to  the  latter.  Mr.  Hennessy 
found  that  the  summer  results,  though  there  were  great 
and  violent  changes,  were  less  than  the  autumn  results  at 
Mussoree.  In  short,  it  is  palpable  that  the  few  observations 
at  Para  are  insufficient  to  generalize  from,  and  that  the 
conclusions  drawn  from  them  were  not  warranted  by  the 
nature  of  the  facts  elicited. 

Wherever  we  turn  in  this  branch  of  actinometry  we  find 
nothing  but  incertitude.  Not  one  law  has  been  educed 
from  all  the  observations  that  have  hitherto  been  made, 
relative  to  the  greater  or  less  chemical  intensity  of  light  at 
difierent  times  and  places.    Sir  H.  E.  Roscoe's  investigations 
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appear  to  show  that  the  daily  maximum  of  chemical  inten- 
sity corresponds  to  the  maximum  of  the  sun's  altitude ;  but 
this  can  hardly  be  held  to  be  established  as  a  fact  at  present, 
with  regard  to  all  periods  before  and  after  noon,  and  if  it 
were  established  it  would  merely  be  a  fact.  Although  it 
may  be  true  that  the  chemical  intensity  of  total  daylight 
is  equal,  or  nearly  so,  at  corresponding  periods  before  and 
after  noon  of  the  same  day  and  at  the  same  place  for  the 
two  hours  immediately  before  and  immediately  after  noon, 
yet  there  are  many  strong  reasons  for  concluding  that  the 
chemical  action  is  not  the  same  for  the  corresponding  periods 
before  ten  and  after  two  o'clock  in  the  day.  For,  to  say 
nothing  of  the  wide  experience  of  photographers  before  the 
present  more  sensitive  processes  came  into  use — an  experience 
which,  however  rudely  gained,  is  not  wisely  or  safely  to  be 
ignored  or  disregarded  by  the  physicist — there  are  the  rough 
tests  of  the  bodily  sensations  caused  respectively  by  the 
morning  and  evening  sun,  and  the  well-knowTi  greater 
bleaching  properties  of  early  than  of  late  sunlight  on  the 
same  day.  This  property  of  sunlight  is  as  familiar  to  the 
chemist  and  to  those  employed  in  the  arts  as  it  is  to 
the  washerwoman  and  the  housewife.  It  is  matter  of 
common  observation,  especially  in  tropical  and  sub-tropical 
regions,  that  the  air  is  far  more  oppressive  at  three  or  four 
o'clock  in  the  afternoon  than  at  eight  or  nine  in  the  morning 
of  the  same  day,  on  days  when  the  thermometer  indicates 
the  same  temperature  at  both  periods.  In  siroccos  or  hot- 
wind  days  in  Egypt,  Australia,  etc.,  it  is  found  that,  ther- 
moraetrical  conditions  being  the  same,  the  morning  air  is 
sometimes  comparatively  fresh  and  invigorating,  whilst  that 
of  the  afternoon  is  invariably  like  the  blast  of  a  furnace, 
without  any  redeeming  quality.  This  marked  difference, 
longo  intervallo,  is  to  be  perceived  on  some  summer  and 
autumn  days  in  England,  and,  as  a  general  rule,  it  may  be 
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said  that  whatever  the  temperature  of  a  place  it  is  rarely 
unbearably  hot  up  to  noon  on  days  when  the  heat  becomes 
almost  stifling  in  the  afternoon  and  evening.  Certainly  it 
has  not  been  shown  that  the  difference  is  due  to  the  chemical 
constituents  of  the  solar  beam,  but  it  has  not  been  shown 
to  be  connected  with,  or  rather  to  be  dependent  upon, 
moisture,  or  on  ozonic,  telluric,  electric,  or  other  conditions ; 
and  as  the  photographer  and  the  bleacher  have  found  that 
the  power  of  the  sun  diminishes  rapidly,  so  far  as  their 
processes  are  concerned,  after  two  o'clock,  more  rapidly  than 
the  converse  increase  of  power  in  the  corresponding  periods 
before  ten  in  the  morning ;  and  as  it  is  known  that  the 
work  of  the  photographer  and  the  bleacher  depends  on 
chemical  intensity, — it  is  an  inference  that  the  difference  in 
the  sensations  of  man  from  exposure  to  the  morning  and 
afternoon  or  evening  temperature  is  to  be  attributed  to  the 
chemical  effects  of  light.  The  fresh  exhilarating  feeling 
from  the  morning,  as  compared  with  the  evening,  sun  is  to 
be  easily  understood,  if  the  tanning  of  the  skin  be  regarded 
as  a  photo-chemical  effect  by  which  depurative  changes  are 
brought  about  in  the  blood.  If,  as  is  supposed,  the  decom- 
position of  some  of  the  constituents  of  the  blood  and  the 
removal  of  such  elements  as  are  in  excess  of  the  normal 
amount,  and  their  deposition  in  the  skin,  are  the  results  of 
exposure  to  chemical  light,  the  pleasure  of  being  in  the 
morning  sun  is  to  some  extent  explained.  The  lightness 
and  elasticity  come  of  being  relieved  of  surplus  or  waste 
material.  But  the  afternoon  or  evening  sun,  being  weak  in 
chemical  activity,  is  incapable  of  inducing  these  changes  to 
the  same  extent ;  hence  heat  is  the  predominating  sensation. 
It  may  be  that  the  sun's  chemical  rays  may  be  intercepted 
to  a  larger  extent,  and  that  there  may  be  more  absorption 
from  unknown  atmospheric  conditions  obtaining  during  the 
afternoon ;    bui,  whatever  the   precise  explanation  of  the 
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phenomenon,  it  is  abundantly  clear  that  the  terrestrial 
chemical  intensity  of  total  daylight  is  not  the  same  at  all 
corresponding  periods  before  and  after  noon  of  the  same 
day. 

If  the  sensitive  papers  used  in  actinometrical  obser- 
vations invariably  give  uniform  results  for  hours  equidistant 
from  the  noon  of  a  given  day,  then  there  is  something  as 
yet  undiscovered — something  that  leaves  the  marked  differ- 
ence between  the  chemical  effects  of  morning  and  evening 
sun  unexplained.  Perhaps  the  compounds  employed  to  test 
the  chemical  intensity  of  the  ultra-violet  rays  may  not  be 
acted  on  by  all  of  these  rays,  and  consequently  their  potency 
in  nature  is  unrecorded  by  the  actinometer.  The  ordinary 
sensitive  paper  may  not  detect,  and  therefore  cannot  register, 
the  relative  mornino:  and  eveninec  variations  in  the  sun's 
chemistry.  Be  this  as  it  may,  it  is  palpable  that  finality  in 
this  matter  has  not  been  arrived  at,  and  that  somethino^ 
more  has  to  be  brought  out  in  relation  to  the  daily  changes 
in  the  intensity  of  solar  radiation.  For  the  failure  of  the 
physicist,  with  his  present  means,  to  .determine  the  nature, 
extent,  and  causes  of  these  changes  cannot  be  accepted  as 
evidence  that  there  is  no  difference  in  the  chemical  power 
of  the  sun  at  periods  equi-distant  from  noon.  The  difference 
is  too  pronounced,  even  in  this  country,  to  admit  of  its  being 
glossed  over  as  imaginary;  and  in  lower  latitudes  it  is  so 
glaring  that  there  is  no  possibility  of  explaining  it  away  as 
a  popular  delusion. 

If  our  knowledge  of  the  daily  variations  of  chemical 
intensity  in  our  own  country  is  meagre,  it  is  eminently 
unsatisfactory  as  regards  the  distribution  of  solar  force  in 
other  countries.  The  limited  observations  of  the  few 
oljservers  who  have  entered  this  field  Jire  utterly  insufficient 
for  the  purposes  of  generalization.  One  of  these  few,  Mr. 
Hennessy,  with  a  frankness  that  does  him  infinite  honour. 
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confesses  that  he  knows  "  nought,  if  ought  be  known." 
Another,  Professor  Thorpe,  has  drawn  weighty  conclusions 
from  slender  premisses  ;  and  until  substantial  confirmatory- 
evidence  of  the  correctness  of  his  work  at  Para  be  forth- 
coming in  the  first  place,  and  in  the  next  place  some  grounds 
for  his  interpretation,  or  rather,  perhaps.  Sir  H.  E.  Roscoe's 
interpretation,  of  the  phenomena  he  observed,  the  work,  I 
conceive,  will  be  of  small  value.  As  it  stands,  I  shall 
hazard  the  opinion  that  it  by  no  means  suffices  to  upset  the 
observations  and  experience  of  the  host  of  earlier  photo- 
graphers. Making  every  allowance,  though  there  is  no 
occasion  for  it  in  a  number  of  instances,  for  the  unscientific 
modes  in  which  they  may  have  worked,  there  is  no  getting 
over  the  plain  fact  that  they  one  and  all  found,  or  said  they 
found,  that  their  salts  of  silver  required  a  longer  exposure 
to  produce  a  given  effect  in  the  lower  than  in  the  higher 
latitudes,  and  that  the  lower  the  latitude  the  longer  the 
exposure  required ;  and,  moreover,  that  in  all  latitudes  they 
found  they  could  take  a  photograph  between  9  and  10 
o'clock  a.m.  in  less  time  than  between  2  and  3  p.m.  of  the 
same  day.  Whether  the  law  which  was  formulated  on  the 
strength  of  the  photographer's  work — viz.  that  the  chemical 
intensity  of  light  decreases  in  a  certain  ratio,  for  equal  pro- 
portions of  time,  in  each  latitude  nearer  to  the  equator — is 
correct  or  not,  or  whether  there  is  any  approximation  to  a 
natural  law  in  the  formula,  are  distinct  and  separate  matters 
which  remain  to  be  seen  into  ;  but  the  question  as  to  what 
photographers  found,  or  said  they  found,  is  a  question  which 
turns  on  the  nature  and  weight  of  the  evidence. 

From  all  the  facts  known  or  produced,  from  the  facts 
relating  to  the  luxuriant  growth  of  certain  low  vegetable 
forms  in  slight  shade  in  low  latitudes — forms  which  require 
very  dull  diflfused  light  to  enable  them  to  subsist  in  high 
latitudes — and  from  many  phenomena  connected  with  the 
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incidence  of  phthisis  and  with  the  relative  virulence  of 
the  disease  in  tropical,  sub-tropical,  temperate,  and  cold 
regions,  I  conceive  it  to  be  highly  probable  that  the 
sun's  chemical  power  varies  in  high  and  low  latitudes, 
somewhat  after  the  manner  described  in  the  law  laid 
down  by  some  physicists  before  the  Para  experiments.  An 
immense  amount  of  work  has  to  be  done,  however,  before 
the  subject  can  be  lifted  out  of  the  elementary  stage  in 
which  it  now  rests,  and  it  is  obvious  that  physicists  are 
on  the  threshold  merely  of  this  important  study.  For 
as  yet  not  one  law  or  general  principle  has  been  educed 
from  this  branch  of  actinometry  and  established  upon  a 
solid  basis.  We  are  in  complete  ignorance  of  the  de- 
livery, terrestrially,  of  the  solar  chemical  rays  in  different 
latitudes ;  and  what  is  deplorable  is  that,  with  the  limited 
number  of  physicists  engaged  in  actinometrical  work,  it 
will  take  many  years  to  collect  sufficient  data  for  sound 
generalization.  In  the  mean  time,  all  the  questions  as  to 
the  principles  of  the  distribution  of  the  chemical  force  of 
light  in  every  part  of  the  globe  must  be  abandoned  to 
the  speculative  inquirer ;  and  all  applications  of  this  force 
for  sanitary  purposes  must  be  more  or  less  uncertain  in 
their  results. 

This  being  the  position  of  the  subject,  and  on  the 
understanding  that  my  views  are  based  upon  data  which, 
among  the  conflicting  data  before  us,  would  appear  to  be 
most  in  consonance  with  certain  phenomena  and  the  in- 
ferences from  them,  I  shall  submit  my  conclusions  touch- 
ing the  chemical  energy  of  light  in  different  countries. 
They  embody  the  pith  of  what  I  apprehend  to  be  the 
relation  between  chemical  light  and  the  phenomena  of 
plithisis  in  different  latitudes.  As  it  is  premised  that  I 
have  selected  the  data  upon  which  the  conclusions  are 
founded,  and  as  the  correctness  of  some  of  the  data  has 
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been  challenged  by  eminent  physicists,  it  will  be  under- 
stood that  these  conclusions  are  provisional  merely.  In 
plain  language,  the  views  are  speculative,  and  are  to  be 
regarded  accordingly. 

With  regard  to  the  question  whether  the  altitude  of 
the  sun  determines  the  degree  of  the  chemical  intensity 
of  total  daylight,  it  has  already  been  suggested  that,  what- 
ever may  be  the  relation  between  the  sun's  altitude  and 
terrestrial  actinism,  there  are  what  appear  to  be  cogent 
reasons  for  inferring  that  the  photo-chemical  rays  are  more 
energetic  from  sunrise  to  noon  than  from  noon  to  sunset — 
excepting,  perhaps,  during  the  four  hours  of  midday. 
Whilst  there  may  be  equal  potency,  or  nearly  so,  in  the  sun 
for  the  two  hours  before  and  the  two  hours  after  noon, 
the  earlier  and  later  hours  of  daylight  do  not  correspond  in 
like  manner,  but  there  is  an  appreciable  difference  between 
the  chemical  effects  produced  during  the  other  hours  that 
are  equidistant  from  noon.  As  the  altitude  of  the  sun 
is  practically  the  same  at  these  corresponding  hours — the 
daily  declination  being  insignificant — it  is  an  inference 
that,  whatever  the  effect  of  altitude,  it  alone  does  not 
govern  the  sun's  chemical  effect  on  the  earth.  We  need 
not,  however,  cast  about  for  the  precise  explanation  of  the 
phenomenon  of  the  greater  intensity  of  the  morning  than 
of  the  evening  rays.  It  is  sufficient  to  observe  that,  though 
there  are  no  actinometrical  measurements  in  support  of  it, 
we  may  infer  from  the  other  data  mentioned  that  it  is  a 
law  that,  from  some  cause,  the  morning  sun  has,  in  effect, 
more  chemical  power  than  the  afternoon  sun  at  hours 
equally  distant  from  noon  of  the  same  day  at  the  same 
place. 

The  point  is  most  material  in  connection  with  the 
prevention  of  consumption,  and  its  practical  bearing  will 
be  seen  when  an  east  or  a  west  window  for  a  bedroom 
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or  other  apartment  is  in  question.  In  such  a  case  it 
becomes,  perhaps,  a  matter  of  vital  concern.  If  the  physicist 
is  right,  an  east  or  a  west  window,  all  other  things  being 
equal,  will  admit  the  same  quantity  of  light  of  exactly 
the  same  chemical  intensity  into  a  room ;  and  it  is,  there- 
fore, unimportant  which  of  the  two  aspects  are  chosen  for 
a  dormitory.  If  I  am  right,  an  eastern  or  a  western 
aspect  may  be  matter  of  life  and  death ;  for  though  the 
east  window,  all  other  things  being  equal,  will  admit  the 
same  quantity  of  light  as  the  west  window,  yet  it  will 
be  light  of  greater  chemical  intensity,  and  might  just 
turn  the  scale  as  regards  permitting  or  prohibiting  the 
growth  of  the  bacillus-vegetation  in  a  room.  An  east 
window  might  preclude  the  vegetation  where  a  west 
window  of  equal  size,  etc.,  owing  to  the  comparative 
feebleness  of  the  chemical  light  admitted  through  it,  could 
not  prevent  it  from  establishing  itself.  Into  all  calcula- 
tions, therefore,  touching  the  aspect  of  windows,  this 
element  of  morning  and  afternoon  sun  must  enter — 
assuming,  of  course,  there  is,  as  I  suppose,  the  difference 
in  the  chemical  intensity  of  light  referred  to. 

A  still  more  important  point  in  connection  with  the 
lighting  of  dormitories  is  the  question  of  latitude  ;  and 
our  nescience  here  is  deplorable.  It  has  been  seen  that 
a  mean  of  chemical  intensity  has  not  been  properly  ob- 
tained for  any  one  place,  and  cannot  be  had  until  the 
whole  sum  of  the  chemical  action  of  the  sun  at  a  place 
has  been  legitimately  measured  for  a  series  of  years. 
Experimental  data  arc  so  few  and  so  imperfect  that  but 
little  reliance  can  be  placed  upon  them.  It  is  useless, 
therefore,  to  attempt  to  get  at  any  leading  principles  from 
them  as  to  the  chemical  intensities  for  the  same  periods  of 
time,  at  given  distances  from  noon  of  the  same  days,  in  the 
different  latitudes  in  either  hemisphere.     From  numerous 
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phenomena,  however,  unconnected  with  the  experimental 
data  supplied  by  the  actinometer,  or  with  the  work  of 
the  photographer  (although  this  work  is  in  perfect  accord 
with  the  phenomena),  we  may  infer  that  there  is  a  steady 
decrease  in  the  chemical  action  of  light  for  a  given  period 
of  time  in  each  degree  of  latitude  nearer  the  equator. 
I  conceive,  indeed,  that  it  is  not  improbable  that  an 
equal,  or  about  an  equal,  amount  of  chemical  action  is 
induced  during  the  whole  year  at  all  parts  of  the  earth 
where  the  transmission  of  solar  light  is  not  interfered 
with  by  man.  That  is  to  say,  I  suppose  that  the  yearly 
mean  of  the  intensity  of  the  rays  delivered  at  Calcutta, 
for  instance,  may  be  about  the  same  for  a  series  of  years 
as  that  of  the  rays  which  impinge  upon  any  part  of 
Lapland.  The  two  regions  may  be  equalized  in  this 
matter  by  the  longer  time  required  to  produce  a  given 
effect  in  the  lower  than  in  the  higher  latitude  ;  so  that 
although  there  is  a  far  larger  proportion  of  sunshine  at 
Calcutta,  yet  the  greater  chemical  action  of  the  sun  and 
of  total  daylight  in  Lapland  restores  the  balance.  To 
bring  the  point  nearer,  I  suppose  that  the  yearly  sum  of 
the  chemical  work  of  the  sun  in  a  village  in  the  north  of 
England  is  the  same  as  that  at  a  village  in  the  south 
of  Enoiand — assuming;  them  both  to  be  out  of  the  region 
of  manufactures.  What  the  village  in  the  north  loses 
in  sunshine  or  daylight  is  compensated  for  by  its  greater 
chemical  intensity  for  the  time  being. 

This  view  that  all  parts  of  the  globe  are  placed  under 
nearly  equalized  conditions  as  regards  chemical  light  may 
or  may  not  hold  water.  Certainly  it  is  not  in  harmony 
with  the  experimental  data  contributed  hitherto  by  some 
physicists,  but  it  squares  with  the  observations  of  other 
physicists,  and  with  the  experience  of  all  the  earlier  pho- 
tographers.    Possibly  the  conception,  though  crudely  pre- 
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sented  here,  may  embody  in  it  a  law  of  some  importance  in 
connection  with  nutrition  and  with  the  existence  of  animal 
and  vegetable  life.  Confining  ourselves  to  our  special 
subject,  however,  it  enables  us  to  get  a  complete  and  intelli- 
gent survey  of  pulmonary  consumption  amongst  all  races, 
and  furnishes  us  with  a  fall  explanation  of  the  peculiarities 
in  the  incidence  of  phthisis  throughout  the  world.  If 
phthisis  be  regarded  as  a  disease  caused  by  a  local  bacillary 
malaria,  the  existence  of  which  malaria  depends  on  the 
amount  of  chemical  light  brought  to  bear  on  the  locality  in 
which  it  occurs,  it  may  be  seen  at  a  glance  how  a  small 
difference  in  latitude,  other  things  being  equal,  may  make 
a  vast  difference  to  the  malaria.  If  we  assume,  for  example, 
that  two  houses,  similar  in  all  respects,  are  placed  one  in 
the  north,  the  other  in  the  south,  of  England,  and  both 
with  the  same  aspect,  it  is  obvious  that  whilst  a  room  in 
the  house  in  the  north  shall  be  free  from  the  bacillus-vege- 
tation, the  corresponding  room  in  the  fellow  house  in  the 
south  may  be  contaminated  with  a  bacillary  malaria.  For, 
although  the  windows  of  the  two  rooms  are  of  equal  size, 
and  both  face  the  same  way,  the  value  of  the  chemical 
intensity  of  total  daylight  admitted  into  the  room  in  the 
north  will  exceed  that  received  into  the  room  in  the  south. 
The  difference  in  the  intensities  may  be  slight,  but  it  may 
determine  the  existence  or  non-existence  of  the  bacillus- 
vegetation.  Hence  it  follows  that  to  produce  an  equal 
chemical  effect  in  each  of  these  two  rooms,  the  windows 
of  the  room  in  the  south  must  be  larger  than  those  in 
the  room  in  the  north,  or  differently  placed.  The  exact 
alteration  in  the  dimensions,  or  the  ])rocisc  variation  in  the 
position  of  the  windows,  re([uired  to  compensate  for  the 
difference  in  latitude  and  the  consequent  diti'erence  in  the 
position  of  the  locality  to  the  sun,  involve  nice  calculations 
whicli   must  be  left.     It  has  to  bo  borne  in  miiid,  liowover, 
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that  Jieat  has  to  be  taken  into  the  account  as  well  as 
chemical  light.  From  the  comparative  rapidity  of  efficient 
infection,  and  from  the  greater  virulence  of  phthisis,  in 
"warmer  countries,  it  is  an  inference  that  the  bacillus-vege- 
tation grows  more  vigorously  in  them  than  in  colder  regions 
even  when  the  conditions  are  equalized  in  respect  to  light. 
This  may  introduce  hereafter  an  element  of  uncertainty 
into  computations  as  to  the  amount  of  chemical  light  re- 
quired to  preclude  the  vegetation  in  a  given  low  latitude  ; 
but  the  inhabitants  of  the  countries  most  interested  in  the 
matter  will  soon  be  able  to  fix  their  own  standards  and  to 
work  out  the  problem  for  themselves,  when  once  the  relation 
of  the  sun  to  the  bacillus  shall  be  recognized.  In  Great 
Britain  the  range  of  latitude  does  not  include  regions  in 
which  the  (assumed)  increased  luxuriance  of  the  vegetation 
is  so  pronounced  as  in  the  southern  parts  of  Europe,  yet 
even  in  this  country  it  has  been  observed  that  not  only  is 
there  a  larger  proportionate  number  of  cases  of  consumption 
in  the  southern  and  western  than  in  the  northern  and 
eastern  counties,  but  that  they  run  their  course  more  rapidly 
in  the  former.  If  this  is  partly  due  to  the  more  favourable 
conditions  for  the  vegetation  as  regards  warmth  and  mois- 
ture, the  calculations  as  to  the  size,  position,  and  aspect  of 
the  windows  required  for  the  suppression  of  this  vegetation 
in  dormitories  must  provide  for  additional  chemical  light 
on  this  account,  as  well  as  for  a  larger  proportion  of  che- 
mical light  for  each  degree  of  lower  latitude. 

This  view  of  the  effects  of  climate  runs  counter  to  the 
views  of  those  physicians  who  send  their  patients  to  soft, 
balmy  regions ;  but  it  helps  to  explain  some  of  the  unfortu- 
nate results.  The  object  of  sending  them  is  clear  enough, 
and  a  proportion  of  consumptives  are  no  doubt  vastly  bene- 
fited, or  restored  to  health,  or  to  such  a  modified  state  of 
health  as  may  be  possible ;  and  the  explanation  is  obvious. 
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They  have  undoubtedly  gained  by  the  substitution  of  a 
warm,  moist,  calm  atmosphere  for  keen,  dry,  cutting  winds, 
but  they  have  owed  their  recoveries  entirely  to  the  accident 
that  they  have  escaped  further  infection  from  the  bacillus- 
vegetation.  Their  good  fortune  has  preserved  them,  after 
having  been  rescued  from  the  local  bacillary  malaria  in 
their  own  country,  from  being  subjected  to  another  and 
more  rapidly  fatal  local  bacillaria  in  a  foreign  country ;  and 
we  may  read  the  history  of  many  once  favourite  and  fashion- 
able health  resorts  by  this  light. 

The  inhabitants  of  a  district,  an  island,  a  village,  or  a 
town  having  always  been  singularly  free  from  consumption, 
it  was  no  doubt  argued  that  the  soft  and  balmy  air  of  the 
locality  did  not  favour  the  occurrence  of  the  disease,  and 
that  therefore  it  must  be  an  excellent  place  for  those  with 
incipient  or  even  advanced  phthisis.  At  first  there  were 
some  happy  results  from  this  view,  and  soon  there  was  an 
influx  into  the  place  of  young  consumptives  of  both  sexes. 
A  few  years'  experience,  however,  showed  that  to  send  even 
mildly  affected  patients  to  the  place  was  to  send  most  of 
them  to  early  death.  Some  died  who  were  but  slightly 
tuberculous,  and  those  more  seriously  involved  went  into 
galloping  consumption  at  once.  So  the  place  came  to  get  a 
bad  name,  and  other  rising  places  were  resorted  to,  many  of 
which  have  since  gone  through  the  phases  of  high  reputation 
and  final  abandonment.  The  explanation  of  the  rarity  of 
phthisis  among  the  natives  of  these  places  is  that  these 
primitive  folk  lived  in  rude  habitations,  under  such  con- 
ditions as  regards  the  sun  that  they  were  seldom  or  never 
brought  within  the  sphere  of  a  local  bacillary  malaria — or 
not  long  enough  to  be  eflEiciently  infected.  When  the  few 
consumptives  who  first  resorted  to  the  place  arrived,  they 
had  of  necessity  to  submit  themselves  to  the  same  conditions 
a8  the  residents,  and,  as  a  consequence,  they  whose  lesions 
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were  not  grave  got  an  excellent  chance  to  recover.  Taking 
in  no  more  bacillus-vegetation  in  the  air  they  breathed,  the 
bacilli  in  their  lungs  died  out  or  became  encapsuled,  and 
tuberculosis  was  stayed ;  so  that  small,  and  sometimes  even 
large,  cavities  closed  up,  and  the  whilome  consumptives 
became  stout  and  returned  home  living  instances  of  the 
salutary  effects  of  the  climate.  But  they  who  followed 
them  in  two  or  three  years  mostly  went  to  their  graves ;  for 
their  numbers  and  wealth  demanded  that  special  provision 
should  be  made  for  them.  The  local  residents,  finding  their 
profit  in  these  sick  visitors,  laid  themselves  out  for  their 
reception ;  and  thus  it  was  that,  whereas  the  pioneers  had  to 
content  themselves  with  such  quarters  as  they  could  find,  the 
later  arrivals  had  what  was  considered  better  accommodation. 
They  got  more  comfortable  or  luxurious  rooms,  carefully 
protected  against  the  glaring  sun;  and  in  the  cool  shade 
of  these  rooms  the  fatal  bacillaria  was  soon  engendei^ed. 

Climate  undoubtedly  influences  the  sum  of  phthisis,  but, 
as  I  infer,  in  the  opposite  direction  to  that  generally  sup- 
posed. Analysis  of  the  large  groups  of  facts  bearing  on  this 
question  will  bring  out  that,  assuming  other  things  to  be 
equal,  climatic  conditions  (and  chemical  light)  determine 
the  incidence  of  phthisis  in  diflferent  latitudes.  But  as,  in 
point  of  fact,  no  two  regions  present  similar  conditions  in 
regard  of  the  number,  occupation,  dwellings,  etc.,  of  the 
population,  it  happens  that  a  region  which  is  not  naturally 
so  faA^ourable  to  the  occurrence  of  consumption  as  some 
other  regions,  may  nevertheless  have  a  larger  proportionate 
death-rate  from  consumption  than  those  regions,  by  reason 
of  the  artificial  environment  of  its  people.  Thus  England  is 
naturally  less  favourable  to  the  development  of  the  bacillus- 
vegetation  than  the  south  of  Europe,  and  yet,  owing  to  the 
modes  in  which  the  population  of  England  is  housed,  the 
mortality  from  phthisis  in  England  is,  or  perhaps  was,  larger 


220  THE   PREVENTION   OF   CONSUMPTION. 

relatively  than  that  of  Southern  Europe.  If  it  be  supposed 
that  London,  with  its  four  millions  of  inhabitants,  were  trans- 
ported as  it  stands  to  the  south  of  Europe,  and  that  the 
aspects  of  the  houses  and  all  other  conditions,  save  latitude, 
remained  precisely  as  they  are,  the  mortality  from  consump- 
tion in  the  transported  city  would  be  enormously  increased. 
If,  in  like  manner,  we  suppose  London  to  be  shifted  as  far 
north,  the  mortality  would  be  considerably,  though  not 
correspondingly,  diminished. 

This  important  inference  is  to  be  reached  by  means  of 
the  assumption  that  the  chemical  action  of  light  is  less  in  a 
given  period  on  the  same  day,  and  at  the  same  time  of  the 
day,  in  a  low  than  in  a  high  latitude.  As,  therefore,  on  this 
assumption,  a  given  amount  of  total  clear  daylight  let  into 
a  room  in  England  on  a  given  day  and  hour  will  produce  a 
greater  chemical  effect  than  the  same  amount  of  total  clear 
daylight  let  into  a  precisely  similar  room  on  the  same  day 
and  hour  in  Southern  Europe,  it  follows  that  low  forms  of 
vegetation  that  require,  as  a  condition  of  their  being,  that 
they  shall  be  subject  to  no  more  than  a  certain  amount  of 
chemical  light,  may  grow  freely  in  rooms  in  low  latitudes 
from  which  they  would  be  altogether  excluded  in  higher 
latitudes  (the  co-efficient  for  absorption  by  solids  in  the 
atmosphere  being  allowed  for).  If  this  view  of  the  relation 
of  latitude  to  consumption  be  sound,  we  have  at  once  the 
explanation  of  the  many  conspicuous  failures  of  changes 
of  climate  in  the  case  of  English  consumptives.  It  has 
depended  on  the  merest  chance  whether  the  removal  of  a 
patient  to  the  warmer  latitude  has  resulted  in  taking  him 
out  of  the  sphere  of  a  bacillary  malaria  or  not ;  and  the 
chances  on  the  whole  have  been  decidedly  against  this 
result,  and  in  the  majority  of  cases  tlie  patients  would  have 
V)een  far  better,  or  would  have  lived  longer,  in  their  own 
country,  and  even  in  the  contaminated  family  house. 
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Physicians  have  gone  further  afield  than  Europe  for 
resorts  for  consumptives,  but  as  the  fundamental  principle 
upon  which  the  value  of  change  of  air  depends,  namely, 
removal  to  an  atmosphere  free  from  bacillus-vegetation,  has 
not  been  apprehended,  the  results  have  not  varied  much 
from  those  obtained  in  the  warmer  climes  nearer  home. 
Setting  aside  the  Americas,  the  Nile,  the  Cape,  etc.,  we 
will  just  glance  at  Australia,  a  large  but  neglected  field  of 
etiology.  This  country  is  noted  for  its  dry  as  well  as  warm 
climate.  Its  interior  is  sparsely  populated  by  a  pastoral  people, 
but  there  are  some  inland  towns — mining  and  agricultural 
centres — of  large  size  here  and  there.  The  most  populous 
colonies  of  the  group  are  Victoria  and  New  South  Wales, 
each  of  the  capitals  of  which  now  contains  over  three  hundred 
thousand  inhabitants.  The  favourable  accounts  of  the  climate 
having  attracted  attention,  many  invalids  in  various  stages 
of  consumption  were  sent  thither,  and  a  proportion  of  them 
recovered.  It  was  very  soon  observed,  however,  that  those 
who  went  into  the  bush,  instead  of  remaining  in  the  capitals 
or  large  towns,  showed  by  far  the  greater  proportion  of 
cures.  In  process  of  time  it  was  found  that  the  native  or 
resident  youth  and  middle-aged  and  old  persons,  more  espe- 
cially in  the  populous  places,  fell  into  consumption,  which 
generally  ran  a  more  rapid  course  than  is  usual  in  England, 
and  the  mortality  from  it  in  Melbourne  and  Sydney  became 
extremely  large.  And  many  younger  members  of  the  fami- 
lies of  the  wealthier  settlers  in  the  country  districts,  and  of 
the  rich  merchants  and  others  in  the  suburbs  of  Melbourne 
and  Sydney,  contracted  phthisis  and  died^some  of  them 
in  the  colony,  and  others  in  countries  to  which  they  had 
been  sent  for  change  of  climate  ! 

Here  we  have  a  series  of  instructive  facts  which  are 
simply  incomprehensible  and  utterly  irreconcilable  one 
with  another  without  the  aid  of  the  assumption  of  a  local 
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bacillary  malaria,  governed  by  chemical  light ;  but  with 
that  aid  they  may  be  readily  apprehended  and  brought  into 
accord,  not  only  with  each  other,  but  with  every  fact  con- 
nected with  consumption.  The  immunity  of  the  pioneers 
of  Australia  from  consumption  is  easily  accounted  for.  They 
lived  at  first  in  the  open  air,  or  in  tents,  or  slab  huts  roofed 
with  bark.  These  conditions  in  so  dry  and  sunny  a  climate 
of  course  precluded  a  local  bacillary  malaria  in  their  sleeping- 
quarters.  When  these  rougher  stages  of  bush  life  passed,  and 
the  slab  hut  was  replaced  by  the  weather-board  building  with 
the  wide  verandah  and  the  shingle  roof,  still  the  intense  heat 
and  dryness  of  the  air  kept  the  wooden  structures  free  from 
moisture  and  prevented  the  growth  of  this  vegetation.  This 
being  the  case,  neither  the  settlers  nor  the  few  consumptives 
who  found  their  way  as  visitors  to  this  class  of  habitations 
were  subjected  to  the  specific  malaria.  But  as  their  incomes 
from  sheep  or  cattle  increased  exceedingly,  and  their  pro- 
perties became  enormously  valuable,  some  of  the  colonists 
abandoned  the  old  homesteads,  built  residences  of  stone  or 
brick,  and  surrounded  them  with  verandahs  and  balconies 
to  shut  out  the  sun  on  all  sides.  By  these  means  the  con- 
ditions of  the  interior  of  their  dwellings  were  radically 
changed.  Thick  walls  and  constant  shade  soon  permitted 
some  of  the  errant  spores  from  the  bacillus-vegetation  in 
the  natural  flora  (from  which  their  cattle  became  tuber- 
culous) to  establish  themselves  in  their  bedrooms,  and  the 
local  bacillaria  was  engendered.  The  wealth}^  citizens  of 
Melbourne  and  Sydney  also  had  their  solidly  built  mansions 
in  the  suburbs ;  and  as  shade  and  coolness  in  the  bedrooms 
were  desiderata,  the  like  result  followed.  The  conditions 
in  these  two  cities  themselves  were  not  to  all  outward  ap- 
pearance so  conducive  to  a  bacillary  malaria  as  those  obtain- 
ing in  London.  There  were  neither  so  much  want  and 
overcrowding  nor  so  great  an  absence  of  liglit.     Tlu>  build- 
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ings  were  not  so  high,  many  of  them  were  of  wood,  and 
there  were  no  underground  sleeping-places.  Yet  the  mor- 
tality from  phthisis  became  excessive,  and  increased  steadily 
year  after  year,  and  is  still  increasing. 

The  interpretation  of  all  this  lies  on  the  surface  for  those 
who  have  assimilated  what  has  been  advanced  in  respect 
to  chemical  light.  Although  these  towns  are  flooded  with 
sunshine,  compared  with  London,  yet  the  chemical  effects 
of  light  in  Melbourne  are,  in  a  ratio  with  the  latitude, 
weaker,  and  in  Sydney  still  weaker,  than  in  London,  and 
the  volumes  of  smoke  and  clouds  of  dust  sent  into  the 
atmospheres  of  Melbourne  and  Sydney  furnish  a  large 
amount  of  absorptive  material.  As  a  consequence,  the 
bacillus-vegetation  will  grow  in  a  bed-chamber  in  Sydney 
or  Melbourne  in  which  it  could  not  get  a  footing  (other 
things  being  equal  except  latitude)  in  London.  Less  shade 
being  required  for  the  vegetation  in  the  lower  latitudes, 
the  practical  result  has  been  that,  owing  to  the  style  and 
arrangements  of  the  buildings  in  Melbourne  and  Sydney, 
the  consumption-plant  has  invaded  and  established  itself 
in  a  large  proportion  of  the  bedrooms.  For  instead  of 
placing  these  so  as  to  admit  the  morning  and  midday  sun 
freely  through  large  northern  or  north-eastern  windows 
(which  would  have  compensated  for  the  less  intensity  by 
introducing  a  larger  number  of  the  chemical  rays),  they 
placed  them,  when  they  could,  on  the  south  or  west  side  of 
the  house,  or  where  the  morning  or  midday  sun  could  not 
enter  from  any  cause ;  and  when  this  was  impracticable, 
they  kept  the  sun  out  by  verandahs,  blinds,  shutters,  and 
other  devices.  Hence  in  a  few  years  more,  unless  sounder 
knowledge  shall  prevail,  these  cities  threaten  to  have  a  very 
high  death-rate  from  phthisis  and  tuberculosis.  As  their 
increase  in  population  is  rapid  and  involves  higher  structures 
and  deeper  shade,  the  outcome  in  phthisis  alone  is  likely  to 
become  a  serious  plague. 
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In  addition  to  the  inferences  reached  with  respect  to 
the  latitudinal  and  daily  chemical  power  of  the  sun,  there 
are  the  seasonal  variations  in  its  intensity  to  be  taken  into 
consideration.  The  epidemical  exacerbations  of  phthisis 
furnish,  as  we  have  seen,  one  of  the  most  cogent  arguments 
in  support  of  the  view  of  accidental  parasitism  and  local 
bacillary  malaria,  and  against  the  theory  of  contagion.  But 
the  only  point  now  is  whether  the  increased  growth  of  the 
bacillus-vegetation,  which  is  indicated  by  the  general  recru- 
descence of  phthisical  symptoms  in  a  district,  is  associated 
with,  or  dependent  upon,  any  diminution  of  the  chemical 
activity  of  daylight  at  the  period  of  recrudescence.  And 
after  looking  at  the  matter  carefully,  I  fail  to  find  any 
interdependence  between  the  two  things.  Certainly  the 
mean  chemical  action  of  total  daylight  for  all  the  seasons 
has  not  been  measured  for  any  part  of  Great  Britain,  so  far 
as  I  can  ascertain ;  but,  assuming  that  the  observations 
hitherto  made  represent  a  fair  approximation  to  a  true 
mean,  it  does  not  appear  that  these  periods  of  recrudescence 
occur  at  times  when  the  chemical  intensity  of  solar  radia- 
tion is  relatively  weak.  These  periods  would  seem  rather 
to  correspond  with  warm  or  unusually  moist  conditions  of 
the  air,  than  to  be  connected  with  special  variations  in  the 
chemical  action  of  the  sun — though,  as  prolonged  cloudy 
weather  undoubtedly  causes  a  deal  of  absorption,  the  lessened 
chemical  intensity  of  light  may  be  one  of  the  factors  in  the 
result.  And  it  may  be  observed  that  at  such  periods  when, 
as  it  is  inferred,  the  bacillus-vegetation  takes  on  an  almost 
troi)ical  luxuriance  in  its  growth,  it  may  happen  that  in  a 
dimly  lighted  chamber,  where  the  vegetation  had  not  pre- 
viously gained  a  footing,  it  may,  under  the  exceptionally 
favouring  conditions,  establish  itself 

Tlie  foregoing  views  upon  chemical  light  will  be  found 
to  be  in  accord  with,  and  arc  indeed  complementar}'  to, 
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the  views  connected  with  the  accidental  parasitism  of  the 
bacillus,  the  incidence  of  phthisis,  and  all  the  phenomena 
surrounding  the  disease.  No  two  views  clash,  and,  as  far 
as  I  am  able  to  see,  there  is  not  one  fact  in  the  whole 
history  of  tuberculosis  that  is  irreconcileable  with  my  main 
propositions.  On  the  contrary,  every  fact  admits  readily  of 
an  interpretation  which  is  in  perfect  consonance  with  them. 
This  general  agreement,  I  submit,  is  strong  presumptive 
proof  of  the  soundness  of  the  inference  that  the  tubercle 
bacillus  is  not  a  pure  parasite,  but  finds  entrance  to  the 
lung  in  a  local  miasm  caused  by  the  growth  of  its  parent- 
form  in  habitations  where  it  is  fostered  by  a  deficiency  of 
chemical  action  in  daylight.  And  when  regard  is  had  to 
the  enormous  difficulties  pointed  out,  to  the  incongruities, 
the  anomalies,  the  inexplicable  phenomena  standing  in  the 
way  of  pure  parasitism,  it  is  almost  an  inferential  certainty 
that  the  bacillus  is  an  accidental  parasite.  If  the  inference 
is  right,  it  is  a  sequence  that  the  successful  treatment 
of  consumptives  by  insolation  of  their  bedrooms  owes  its 
effica;Cy  to  a  destructive  influence  on  the  bacillus-vegetation, 
and  to  the  consequent  suppression  of  the  local  bacillary 
malaria  in  the  rooms.  From  this  it  is  but  a  step  to 
the  utter  preclusion  of  the  bacilJaria  in  all  bedrooms,  and 
to  the  consequent  certain  prevention  of  phthisis  amongst 
all  classes,  by  making  provision  for  the  admission  into 
dormitories,  etc.,  of  a  sufficiency  of  chemical  light.  The 
chain  here  is  not  to  be  broken,  if  only  the  primary  assump- 
tion for  which  I  have  contended  all  through  shall  hold 
good.  If  that  stands,  the  prevention  of  consumption  is 
assured.  I  have  no  doubt — I  can  have  no  doubt — 
whatever,  of  the  soundness  of  the  assumption.  It  appears 
to  me  to  be  a  forced  conclusion.  If  this  be  affirmed  by 
etiologists,  the  period  of  the  final  disappearance  of  phthisis 
from   any  one,   or  from  all,   of  the  several   nations   will 

Q 
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depend   solely  upon  their  internal  organization,  or   upon 
their  higher  or  lower  civilization. 

My  task  is  nearly  done.  The  practical  steps  to  be 
taken  to  prevent  phthisis  have  been  suflBciently  indicated 
perhaps.  Nothing  can  be  plainer  than  the  broad  general 
principle  that  every  bedroom  should  receive  abundance  of 
morning  and  midday  sunlight  or  daylight,  in  order  to 
destroy  and  preclude  the  growth  of  the  bacillus-vegetation. 
Yet  it  will  not  do  to  overlook  the  obstacles  in  the  way  of 
getting  the  requisite  amount  of  chemical  light  into  all 
dormitories.  In  the  first  place,  I  infer  that  the  amount 
of  chemical  light  necessary  for  rooms  of  a  given  size  and 
shape  varies  in  different  latitudes,  and  with  our  present 
knowledge  it  is  impossible  to  lay  down  anything  with 
precision  in  regard  to  the  relative  size  of  rooms  and 
windows  for  any  one  latitude.  Inasmuch  as  the  import- 
ance of  chemical  light  in  this  connection  has  not  yet  been 
recognized,  there  are  no  standards  for  the  dimensions, 
shape,  position,  aspect,  etc.,  of  windows  to  admit  a  com- 
petent amount  of  chemical  light  into  apartments  of  certain 
dimensions,  shape,  position,  aspect,  etc.  But  when  the  true 
relation  of  the  sun  to  the  bacillus  shall  be  seized,  sufficiently 
accurate  provisional  standards  for  much  or  most  of  the 
preventive  work  of  a  community  will  soon  be  forthcoming. 
Arrangements  can  at  once  be  made  to  meet  the  require- 
ments of  a  proportion  of  cases,  because,  fortunately,  excess 
in  the  amount  of  solar  radiation  supplied  to  a  dormitory 
can  do  no  harm.  Extreme  nicety  of  calculation  will  not 
be  required  in  a  large  number  of  instances — espcciall}'  in 
those  in  which  houses  are  isolated,  or  those  in  which  the 
bedrooms  of  a  house  are  so  numerous  that  a  selection  can 
1)C  made  of  those  required  for  permanent  occupation  by  the 
ni(!mber.s  of  the  family.  The  wealthy  everywhere,  and 
a  large  number  of  the  residents  in  country  districts,  can 
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very  soon  provide  themselves  with  sufficiently  sunned  bed- 
rooms to  bid  defiance  to  consumption  and  "  scrophula  "  and 
tuberculosis  in  nearly  all  its  shapes.  Most  of  the  "consump- 
tive families  " — all  the  rich  ones — may  break  the  entail,  or 
what  has  been  supposed  to  be  the  entail,  of  a  score  of 
generations,  by  simply  changing  the  bedrooms  of  the  family, 
or  by  enlarging  present  windows,  or  by  putting  in  other 
windows  to  catch  the  rays  of  the  morning  and  midday  sun. 
These  classes  need  have  no  difficulty  in  placing  themselves 
and  their  families  forthwith  in  a  position  of  complete 
immunity  from  phthisis.  They  have  no  abstruse  calcula- 
tions to  make  as  to  what  amount  of  chemical  light  they 
can  cause  to  be  thrown  into  a  room,  and  as  to  whether  that 
amount  is  sufficient,  or  insufficient,  or  barely  sufficient,  for 
the  purpose.  AU  that  they  have  to  do  to  ward  off  con- 
sumption is  to  see  that  their  bedrooms  are  lighted  by  large 
south-east  or  somewhat  larger  south-west,  windows  ;  that  no 
interruptions  to  the  free  passage  of  the  light  (through  clear, 
or  unstained,  or  uncoloured  panes)  take  place ;  and  to  bear 
in  mind  that  a  surplusage  of  light  for  the  specific  purpose 
in  view  is,  to  say  the  least,  innocuous.  By  the  due  observ- 
ance of  these  plain  rules,  and  by  a  rigid  insistence  on  the 
actual  admission  of  the  chemical  light  rays  far  into  the 
room,  either  through  the  open  windows  or  through  uncur- 
tained or  unobstructed  panes  or  sashes,  for  three  or  four 
hours  daily,  at  least,  they  cannot  go  wrong.  Inmates  of 
such  rooms  will  be  as  free  from  a  bacillary  malaria,  and  as 
secure  from  consumption,  as  when  in  the  Alps. 

It  is  when  we  come  to  consider  the  question  of  supply- 
ing the  dormitories,  workshops,  offices,  etc.,  of  the  denizens 
of  towns  with  a  sufficiency  of  chemical  light,  that  we  are 
confronted  with  serious  difficulties  and  endless  complica- 
tions. It  is  here  that  the  want  of  exact  knowledge  of  the 
terrestrial  action  of  the  sun  will  be  severely  felt,  and  it  is 
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here  where  such  hindrances  will  be  met  with  as  will  have 
the  effect  of  delaying  the  suppression  of  phthisis,  even  in 
the  most  enlightened  countries,  for  many  years  to  come. 
It  is  a  painful  reflection  that  some  thousands  of  lives  must, 
in  the  mean  time,  inevitably  be  sacrificed  in  crowded  cities  ; 
and  the  reflection  is  all  the  sadder  that,  knowing  full  well 
the  cause,  and  perceiving  clearly  the  means  of  the  preven- 
tion, of  aU  these  premature  deaths,  we  are  nevertheless 
powerless  to  save.  The  truest  sjinpathy,  however,  is 
expressed  in  work ;  and  there  will  be  plenty  of  it  for  the 
etiologist,  the  hygienist,  the  philanthropist,  and  the  legis- 
lator, before  consumption  shall  be  stamped  out  of  Great 
Britain.  Such  a  result  might  well  seem  hopeless  of  attain- 
ment at  this  moment  when  we  reflect  on  what  has  to  be 
done — when  we  see  that  it  must  be  preceded  by  a  revolu- 
tion in  etiological  thought ;  by  the  reversal  of  the  existing 
theory  of  pure  parasitism ;  by  the  general  recognition  and 
acceptance  of  all  the  consequences  entailed  by  this  organic 
change,  including  the  abandonment  of  the  ancient  doctrines 
of  contagion  and  heredity;  and,  finally,  by  an  organized 
movement  of  such  wide  extent  and  influence  as  to  induce 
the  nation  to  grapple  with  the  suppression  of  the  disease. 
Yet  I  do  not  concern  myself  overmuch,  for,  if  there  is 
a  solid  foundation  to  these  views,  the  end  I  contemplate 
will  not  be  so  far  offl  If  it  can  be  made  clear  to  the  people 
of  England  that  consumption  is  to  be  eradicated  from  the 
closely  packed  city  as  well  as  from  the  open  country,  it 
will  be  done. 

The  problem  that  will  be  before  the  practical  sanitarian 
is  how  to  destroy  the  fields  of  bacillus-vegetation  in  cities 
in  the  readiest  way  at  the  least  cost.  It  has  been  seen  that 
the  sun  has  been  and  is  our  most  potent  known  all}^  in  this 
work,  and  that  his  influence  may  be  utilized  with  facility 
in  the  case  of  isolated  houses  of  the  wealthier  classes,  and. 
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indeed,  in  the  cottages  of  the  agricultural  and  other  labourers 
in  the  country  at  but  little  outlay ;  but  it  is  palpable  that 
there  are  many  and  apparently  insuperable  obstacles  in  the 
way  of  introducing  chemical  light  into  houses  in  narrow 
lanes,  or  even  in  fairly  wide  streets  when  the  houses  are  run 
up  several  stories  high.  It  is,  of  course,  simply  impossible 
to  get  direct  sunlight  into  a  large  proportion  of  the  rooms 
used  as  dormitories  in  such  houses ;  and  the  question  is  by 
what  artificial  means  the  end  may  be  reached.  The  ques- 
tion opens  up  a  wide  field,  and  will  ofier  opportunities  for 
the  display  of  rare  ingenuity.  It  naturally  divides  itself 
into  two  questions — the  one  relating  to  existing,  the  other 
to  future,  houses  in  cities. 

Taking  habitations  of  all  kinds  as  they  stand  to-day  in 
London,  what  is  to  be  done  to  shut  out  a  baciUary  malaria 
from  such  rooms  as  do  not  now  receive  a  sufficiency  of 
chemical  light  ?  I  have  to  admit  that  I  am  not  pre- 
pared with  a  definite  answer.  For,  in  the  first  place,  we 
cannot  determine  from  the  data  before  us  what  is  a  suffi- 
ciency of  chemical  light  in  a  room  of  known  size  and  shape 
in  a  given  house  in  London.  Latitude  and  absorption  enter 
into  the  question,  and  dryness  of  the  air  in  the  house,  and 
the  presence  of  sulphur  compounds  from  the  combustion  of 
coal,  may  play  an  important  part  by  way  of  compensation, 
owing  to  their  injurious  and  retarding  eflTect  on  the  bacillus- 
vegetation.  (All  these  conditions  vary  more  or  less  in  the 
large  towns.)  But,  in  the  next  place,  even  supposing  that 
the  precise  amount  of  chemical  light  required  to  keep  down 
the  vegetation  in  these  rooms  in  London  could  be  deter- 
mined, how  is  that  amount  to  be  introduced  into  all  the 
rooms  of  dwellings  with  northern  aspects  or  overshadowed 
by  tall  buildings  ?  Though  we  may  know  what  is  wanted, 
how  are  we  to  get  it  ? 

Reflected  light  ofiers  the  only  means  of  overcoming  the 
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difficulty,  but  in  what  shape  or  form  we  need  not  stay  to 
discuss.  It  is  enough  to  say  I  conceive  that  some  scheme 
for  transmitting  sufficient  chemical  light  into  dark  dor- 
mitories, by  a  skilful  arrangement  of  reflectors,  may  be 
devised  and  found  as  practicable  as  it  is  to  send  solar  rays 
far  into  the  interior  of  some  of  the  caves  in  Egj^pt  for 
the  purposes  of  photography.  Methods  of  adjustment  of 
the  mirrors  or  reflecting  surfaces  to  meet  the  changes  in  the 
earth's  position  relatively  to  the  sun  might  be  designed, 
and  with  the  adjuncts  of  whitened  walls,  and  of  Sir  David 
Brewster's  plan  of  ground-glass  windows,  it  is  not  im- 
probable that  an  adequate  quantity  of  chemical  light  might 
be  thrown  for  three  or  four  hours  daily  into  the  darkest 
rooms  of  some  of  the  darkest  habitations  of  London.  The 
question  of  supplying  the  dormitories  of  the  dwellers  in 
towns  with  chemical  light  of  sufficient  intensity  resolves 
itself,  in  short,  into  one  of  expenditure ;  and  though  that 
would  necessarily  be  large,  yet,  considering  the  end  in 
view,  it  is  not  so  large  as  to  be  outside  the  domain  of 
practical  hygiene.  It  will  come  to  a  calculation  ^s'hether 
the  price  to  be  paid  for  such  or  such  a  number  of  lives  is 
more  than  the  country  can  aSbrd,  or  is  within  its  means. 

The  question  of  dealing  with  the  houses  to  be  erected 
hereafter  in  towns  need  not  detain  us.  Regulations  mifjht 
be  framed  to  minimize  the  danger  of  letting  in  an  insuffi- 
ciency of  light,  although,  until  some  exact  knowledge  be 
had,  it  will  be  extremely  difficult  to  draft  enactments  that 
shall  express  the  precise  meaning  to  be  conveyed. 

It  need  hardly  be  suggested  that  solar  chemical  light, 
or  the  chemical  light  of  total  daylight,  are  not  the  only 
means  by  which  the  bacillus-vegetation  and  its  soil  may 
be  destroyed  in  habitations.  They  arc  the  most  natural 
and  agreeable  and  the  most  easily  and  cheaply  applied 
means  in  isolated  houses,  but  there  are  many  other  means 
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by  which  the  deadly  vegetation  may  be  reached,  some  of 
which  may  yet  prove  to  be  of  the  highest  value  in  places 
where  sufficient  chemical  light  of  the  required  intensity 
cannot  well  be  introduced.  Heat,  electricity,  and  chemical 
compounds  furnish  us  with  potent  agents  for  the  destruc- 
tion of  the  vegetation,  or  of  its  soil,  or  both.  Some  of 
these  agents  have  been  shown  to  be  of  great  efficacy  in  the 
prevention  of  consumption — the  forced  conclusion  from 
which  is  that  the  prevention  has  been  due  to  their  injurious 
effects  on  the  local  bacillary  fields. 

Although  the  heat  from  ordinary  fires  in  isolated  houses 
does  not  destroy  or  keep  down  the  bacillus-vegetation,  yet 
dry  air  heated  up  to  a  certain  temperature,  either  naturally 
or  artificially,  is  inimical  to  the  forms ;  and  perhaps  the 
extraordinary  number  of  fires  kept  up  in  London  may 
have  some  efiect  in  drying  the  air  in  the  bedrooms.  Hot 
winds  soon  desiccate  the  consumption-plant  and  its  soil 
also.  The  immunity  of  cooks  from  phthisis,  especially  in 
London,  as  compared  with  other  servants,  has  been  sup- 
posed to  depend  upon  the  great  drying  heat  from  the 
kitchen-range ;  and  in  cases  where  their  sleeping-rooms 
adjoin  the  kitchen  the  warm  anhydrous  air  may  un- 
doubtedly prevent  the  growth  of  the  vegetation :  but 
another  element  may  come  into  play  here  as  well — the 
greasy  nature  of  the  cook's  occupation,  which,  like  that  of 
the  butcher  or  the  soap-boiler,  may  afibrd  protection. 
There  is  no  reason,  however,  why  heat  should  not  be  found 
to  be  a  most  valuable  auxiliary  in  keeping  down  a  local 
bacillary  malaria.  In  the  Medical  Times  and  Gazette 
(December  29,  1883)  is  a  notice  of  a  paper  by  M.  H.  Martin 
and  M.  Parrot,  on,  the  application  of  hot  air  to  rooms  for 
the  express  purpose  of  destroying  the  infective  germs  of 
tuberculosis.  The  Gazette  quotes  the  writers,  and  we  take 
the  following  extract : — "  The  only  agent  which  germs,  be 
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they  what  they  may,  cannot  resist  for  a  single  moment  is 
fire.  Now,  we  know  that  at  100^  the  tubercle  loses  its 
infectious  property  in  a  very  little  while ;  and  a  tempera- 
ture, even  dry,  of  120'  to  125'  destroys  this  power  almost 
instantly.  We  must  conclude  that  a  heated  stove  is  the 
only  certain  and  practical  purifier  of  instruments  for  sur- 
gical or  experimental  operations,  for  clothing,  linen,  and 
dressings;  in  short,  for  all  objects  whose  shape  and  size 
admit  of  their  being  introduced  into  it.  As  regards  the 
walls,  floors,  etc.,  of  private  rooms  or  hospital  wards,  it 
would  be  possible,  it  seems  to  us,  from  time  to  time  to 
submit  them  to  the  action  of  a  current  of  air  heated  to 
about  125°,  which,  being  brought  by  means  of  suitable 
portable  tubes,  and  distributed  just  as  one  directs  a  jet 
of  water  from  a  pump,  would  dry  and  calcine  the  infectious 
germs  hanging  about  the  j)laster,  pictui-es,  or  woodwork, 
without  sensibly  damaging  them." 

This  ingenious  and  admirable  suggestion  has  not  been 
carried  out  apparently,  but  I  conceive  that  the  scorching 
effect  of  the  direct  application  of  a  stream  of  hot  air,  for 
a  few  seconds  only,  to  the  dark  nooks  and  corners,  and  even 
under  the  flooring  boards,  of  dormitories  would  to  a  cer- 
tainty kill  off  all  low  forms  of  vegetation  over  which  it 
passed.  Although  it  might  not  destroy  all  the  spores  of 
some  forms,  no  growing  forms  could  survive  such  treat- 
ment ;  and  a  periodical  application  of  hot  dry  air  after  this 
fashion  would  effectively  get  rid  of  all  existing  bacillus- 
vegetation  that  came  under  its  influence,  and  would  largely 
diminish  future  crops,  and,  if  thoroughly  done,  might 
eventually  so  far  affect  the  soil  as  materially  to  reduce,  or 
even  to  destroy,  the  field;  and  it  might  take  many  months 
before  sufticicnt  organic  matter  to  form  another  cflicicnt 
field  would  be  deposited.  Perhaps  the  plan  might  be  found 
inconvenient  or  impracticable  in  private  houses,  but  modifi- 
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cations  of  it  suitable  for  every  kind  of  dwelling  would  soon 
be  made,  if  it  were  determined  that  consumption  is  caused 
by  a  local  bacillary  malaria.  For  all  public,  or  quasi-public, 
institutions,  however,  where  numbers  of  persons  are  domi- 
ciled, and  where  the  means  of  heating  air  may  be  found, 
and  the  appliances  for  conveying  it  by  pipes  to  the  sleeping 
rooms  may  be  supplied  at  small  expense,  we  consider  that 
this  hot-air  system  is  not  only  practicable,  but  excellently 
suited  to  the  purpose.  In  those  lunatic  asylums,  work- 
houses, alms-houses,  colleges,  schools,  barracks,  prisons,  etc., 
where  the  mortality  from  phthisis  is  excessive,  and  in  which 
the  aspect,  construction,  or  position  of  the  sleeping-rooms 
may  make  it  extremely  costly,  or  almost  impossible,  to 
supply  them  with  sufficient  chemical  light,  it  may  prove  a 
great  aid  to  the  sanitarian. 

From  what  is  known  of  the  chemical  properties  of 
electric  light,  it  would  seem  that  they  are  closely  akin  to 
those  of  solar  light.  Siemen's  well-known  experiments 
show  this  clearly.*  He  says  :  "  The  effect  upon  the  flower- 
ing plants  is  very  striking,  electric  light  being  apparently 
more  efficacious  to  bring  them  on  than  daylight.  .  .  .  Ex- 
perience alone  can  determine  absolutely  the  effect  of  electric 
light  upon  the  ripening  of  delicate  fruit,  but,  considering 
its  evident  power  to  form  chlorophyl,  there  seems  no  reason 
to  suppose  that  its  action  would  not  also  in  this  case 
resemble  that  of  the  sun,  and  that  saccharine  matter,  and 
more  especially  the  aromatic  constituents,  would  be  pro- 
duced." He  concludes  :  "  1.  That  electric  light  is  efficacious 
in  producing  chlorophyl  in  the  leaves  of  plants  and  in 
promoting  growth.  2.  That  an  electric  centre  of  light, 
equal  to  fourteen  hundred  candles,  placed  at  a  distance  of 
two  metres  from  growing  plants,  appeared  to  be  equal  in 

*  "Influence  of  Electric  Light    upon  Vegetation,"   Proceedings  of  the 
Boyal  Society,  March  4,  1880. 
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effect  to  average  daylight  at  this  season  of  the  year,  but 
that  more  economical  effects  can  be  attained  by  more 
powerful  light-centres.  ...  4.  That  plants  do  not  appear  to 
require  a  period  of  rest  during  the  twenty-four  hours  of  the 
day,  but  make  increase  and  vigorous  progress  i£  subjected 
during  daytime  to  sunlight  and  during  the  night  to  electric 
light."  Taking  his  investigations,  therefore,  in  conjunction 
with  the  photographical  effects  of  electric  light,  the  inference 
is  that  the  influence  of  this  light  is  ejusde'ni  generis  with  that 
of  the  sun ;  and  as  the  electric  light  is  seen  to  have  a  similar 
effect  to  that  of  the  sun  upon  flowering  plants  and  fruit  and 
in  the  production  of  chlorophyl,  it  is  an  inference  that  the 
electric  light  is  as  injurious  to  certain  low  forms  of  vegeta- 
tion as  the  sun  is.  If,  therefore,  an  electric  centre  of  light 
equal  to  fourteen  hundred  candles  at  a  distance  of  two 
metres  from  growing  plants  has  an  effect  upon  them  equal 
to  that  of  average  daylight,  it  may  be  assumed  that  the 
effect  upon  fungi  would  also  be  equal  to  that  of  average 
daylight ;  or,  in  other  words,  the  effect  of  this  amount  of 
electric  light  would  be  to  destroy  those  vegetal  forms  which 
require  shade.  Consequently  the  electric  light,  when  the 
cost  of  its  production,  storage,  and  distribution  shall  be  con- 
siderably reduced,  may  come  to  be  utilized  for  its  chemical 
effects  upon  the  mould  and  mildew  fields  in  habitations,  as 
well  as  for  its  illuminating  qualities.  And  as  the  bacillus- 
vegetation  comes,  as  I  suppose,  somewhere  among  these 
low  forms,  it  is  by  no  means  improbable  that  the  electric 
light  may  become  a  strong  arm  of  the  sanitarian  for  the 
destruction  of  this  vegetation  in  places  where  the  chemical 
light  of  the  sun  cannot  well  be  introduced.  It  is  not 
unlikely,  indeed,  that  in  many  cases  the  continuous  presence 
of  small  centres  of  electric  lii^ht  in  bed-chambers  insuf- 
ficicntly  lighted  by  the  sun,  may  so  far  supplement  the 
influence  of  what   daylight  is  admitted  into  them  as   to 
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compensate  for  the  deficiency  in  the  supply,  and  thus  shut 
out  the  bacillus-vegetation.  In  fine,  the  electric  light 
promises  to  be  of  great  assistance  in  counteracting  the 
baneful  effects  of  keeping  out  the  sun  in  the  dense  quarters 
of  large  cities;  and  it  will  hereafter,  perhaps,  come  to  a 
calculation  as  to  the  relative  merits  and  relative  cost  of  a 
system  of  reflectors  of  solar  radiation  and  of  electric  light 
centres.  Possibly  some  cheaper  forms  than  any  yet  known 
of  causing  incandescence  having  the  chemical  action  of  the 
ultra-violet  rays  may  be  discovered,  and  may  be  turned  to 
account  in  the  destruction  of  the  bacillus-vegetation. 

Certain  chemical  compounds,  too,  are  obnoxious  to  this 
vegetation,  as  may  be  inferred  from  the  non-occurrence  of 
phthisis  amongst  the  workers  at  particular  trades — tanners, 
copper-smelters,  and  others.  The  hygienist  might  well  have 
taken  a  hint  long  ago  from  these  instances  of  immunity, 
but  the  etiological  world  has  been  so  impressed  with  the 
doctrines  of  contagion  and  heredity,  which  have  received 
such  a  fillip  from  the  inference  of  Koch  that  the  bacillus 
cannot  grow  outside  the  body  at  ordinary  temperatures, 
that  efforts  for  the  prevention  of  phthisis  by  means  external 
to  the  organism  have  probably  appeared  futile.  However, 
the  use  of  chemical  substances  is  not  unlikely  to  be  super- 
seded now  by  the  employment  of  solar  radiation,  of  the 
electric  light,  of  hot-air  processes,  or  of  some  other  physical 
agency  destructive  to  vegetable  life.  The  affirmation  of  the 
view  here  taken  that  the  bacillus-vegetation  grows  outside 
the  body  at  ordinary  temperatures  would  at  once  be  followed 
up  by  a  plethora  of  schemes  for  the  ready  extirpation  and 
permanent  preclusion  of  the  vegetation.  The  precise  object 
being  recognized,  there  would  be  no  lack  of  practical  and 
economical  methods  of  attaining  it.  There  is  no  cause  for 
apprehension  lest  the  final  result  that  phthisis  will  disappear 
from  British  and  other  civilized  communities  should  mis- 
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carry,  but  it  is  matter  of  deep  concern  that  the  work  will 
be  so  long  delayed. 

It  may  be  years  before  some  of  the  questions  raised  in 
the  issues  submitted  in  this  paper  will  be  settled.  The 
cardinal  point  may  not  admit  of  experimental  proof  or 
disproof;  and  probably  it  will  have  to  be  determined  on 
inferential  grounds  alone,  whether  Koch's  view  of  the 
botanical  position  of  the  bacillus,  or  the  view  here  taken, 
is  the  correct  one.  For  though  one  of  these  two  antago- 
nistic views  must  be  right  and  the  other  must  be  wrong,  yet 
the  scientific  affirmation  of  the  correctness  of  the  one  or  of 
the  other  may  not  be  possible,  or  may  not  come,  for  a 
decade  or  two.  And  as  the  pressing  questions  depending 
on  the  determination  are  not  to  be  hung  up  all  that  time, 
the  etiologist  must  have  recourse  to  inference,  which,  after 
all,  is  a  safer  guide,  as  has  so  frequently  been  seen,  than 
some  of  the  most  elaborate  and  long-trusted  observations 
of  the  micro-pathologist.  But  there  is  no  royal  road  to  a 
sound  inference  from  complex,  or  questionable,  or  disputed 
data.  To  reach  the  truth  in  such  a  case  involves  hard 
work  and  painstaking  sifting.  No  fact  which  bears  upon 
it  can  be  left  out  of  consideration,  unless  at  the  risk  of 
vitiating  the  conclusion.  The  important  inference  that 
Koch  reached  in  the  matter  of  the  pure  parasitism  of  the 
bacillus,  although  it  has  been  so  long  accepted  that  it 
would  seem  to  have  passed  into  the  stage  of  inferential 
certainty,  is  rather  to  be  regarded  as  an  authoritative 
dictum,  based  upon,  or  _juniped  at  from,  the  one  fact  which 
came  out  incidentally  in  his  research,  without  ixjference  to 
whole  groups  of  facts  and  phenomena  that  point  clearly  to 
the  opposite  inference.  It  is  more  of  the  nature  of  a  decree 
than  an  inference.  The  time  is  ap})roachiug,  however,  when 
the  intrinsic  value  of  the  one  fact  upon  which  this  momen- 
tous conclusion  was  founded  will  be  submitted  to  the  test ; 


PREVENTION.  2S7 

and  when,  indeed,  the  reasons  for  and  against  each  one  of 
the  two  views  of  the  bacillus  will  be  tried  by  every  known 
process — including  inference  in  its  legitimate  sense. 

In  the  absence  of  positive  or  experimental  proof  of  the 
correctness  of  either  of  these  views,  all  phenomena  con- 
nected with  the  occurrence  and  non-occurrence  of  phthisis 
must  be  of  some  value,  for  it  is  absurd  to  suppose  that 
their  clinical  nature  detracts  from  their  significance;  and 
amongst  those  of  high  value  will  come  authentic  and  trust- 
worthy  data  relating  to  the  effects  of  the  sun  upon  the 
incidence  of  the  disease.  If  it  could  be  shown  beyond 
doubt,  by  special  investigation  directed  to  that  end,  that 
the  sun  is  not  only  beneficial  in  treatment,  but  that  it  may 
be  so  utilized  as  to  prevent  consumption,  the  only  rational 
inference  would  be  that  chemical  light  destroys  and  pre- 
cludes the  bacillus-vegetation.  No  more  conclusive  infer- 
ential proof  of  the  accidental  parasitism  of  the  bacillus 
could  well  be  conceived,  than  a  series  of  well-designed  and 
carefully  conducted  experiments  that  should  demonstrate 
that  the  employment  of  chemical  light,  in  the  manner 
suggested,  is  invariably  followed  by  the  disappearance  of 
phthisis  from  habitations  which  had  long  been  infested  by 
it.  For,  as  we  know  that  the  bacillus -spore  is  not  injured 
by  direct  insolation,  and  as,  therefore,  the  suppression  of 
the  disease  could  not  be  attributed  to  the  destructive  in- 
fluence of  the  sun  on  the  spores  in  sputum-dust,  we  should 
be  driven  to  infer  the  existence  of  a  local  bacillus-vegetation 
in  a  growing  state.  Man  has  undesignedly  made  the 
experiment  in  thousands  of  instances,  always  with  the  one 
result,  but  it  might  be  held  to  be  more  conclusive  if  the 
experiment  were  made  of  set  purpose.  The  hot-air  and 
some  other  methods  for  getting  rid  of  the  vegetation,  though 
perhaps  they  may  hereafter  prove  to  be  equally  effective 
with  chemical  light,  would  not  be  so  conclusive  as  regards 
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the  question  of  accidental  parasitism,  inasmuch  as  it  might 
still  be  a  question  whether  the  favourable  result  was  not 
due  solely  to  spore-destruction. 

On  the  other  hand,  if  a  thorough  trial  of  solar  radia- 
tion failed  to  prevent  phthisis,  the  fact  would  militate 
strongly  against  the  view  of  a  free  bacillus-vegetation, 
and  would  be  fatal  to  the  view  that  this  vegfetation  is 
governed  by  the  sun.  Although  it  would  not  be  absolutely 
repugnant  to  the  theory  of  accidental  parasitism,  which  I 
take  to  stand  on  too  firm  ground  to  be  upset  even  if  this 
view  of  the  sun's  influence  were  proved  to  be  erroneous, 
yet  it  would  undoubtedly  nullify  a  deal  of  the  evidence  in 
support  of  a  free  vegetation,  if  it  could  be  shown  that  they 
who  have  slept  for  years  in  bedrooms  which  have  been 
perfectly  sunned,  in  the  sense  indicated  here,  have  never- 
theless contracted  consumption.  My  proposition  based 
upon  that  evidence  is  that  a  person  placed  under  such 
conditions  has  not  been,  and  cannot  by  any  possibility  be, 
invaded  by  a  sufficient  number  of  bacillus-vegetation  forms 
to  cause  ordinary  pulmonary  phthisis.  If  this  proposition 
be  proved  to  be  unsound,  the  inferences  drawn  from  the 
phenomena  relating  to  the  apparent  relation  of  the  sun  to 
the  incidence  of  phthisis  are,  admittedly,  likewise  unsound. 
I  have,  however,  examined  them  so  rigidly  and  tested 
them  so  carefully  by  every  phenomenon  remotely  or  nearly 
connected  with  the  occurrence  of  phthisis,  and  have  found 
them  so  perfectly  in  accord  with  every  known  fact,  that 
I  have  no  room  for  doubt,  cither  that  the  bacillus  is  an 
accidental  parasite,  or  that  the  life  of  the  vegetation  in 
its  natural  or  artificial  phases  external  to  tlie  body  is  prin- 
cipally dependent  on  the  chemical  action  of  the  sun. 

But  I  do  not  conceal  from  myself  that  the  processes 
of  reasoning  that  have  satisfied  me  on  those  points  will  not 
satisfy  others,  and  that  much  remains  to  be  done  before  it 
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will  be  determined  whether  the  novel  views  of  the  bacillus 
submitted  here  will  be  generally  accepted  or  rejected.  It 
is  unlikely  that  all  etiologists  will  form  their  judgment 
upon  the  facts  and  arguments  at  present  before  them. 
They  will  require  further  and  perhaps  stronger  proofs. 
They  may  distrust  a  new  and  disturbing  interpretation  of 
familiar  phenomena,  and  may  insist  upon  direct  experiment 
in  the  laboratory,  or  special  observations  made  expressly 
by  recognized  authorities,  before  they  will  seriously  enter- 
tain views  which  strike  at  the  root  of  all  they  have  learnt 
and  of  all  they  have  taught.  They  must  have  "grounds 
more  relative  "  than  they  can  find  in  my  contention,  which, 
not  being  supported  by  original  research  of  any  kind,  or 
even  by  statistics,  will  doubtless  appear  to  some  minds  as 
the  wildest  speculation. 

For  these  and  other  reasons,  therefore,  I  trust  that 
such  members  of  the  profession  as  may  be  moved  to  put 
the  views  here  submitted  to  the  proof,  will,  if  they  find 
themselves  in  a  position  to  do  so,  set  themselves  systemati- 
cally to  work.  Unfortunately,  there  are  numerous  instances 
where  the  mortality  from  phthisis  in  public  institutions  is 
not  only  far  in  excess  of  that  of  the  general  population,  but 
greatly  exceeds  that  of  kindred  institutions  in  which  a 
similar  class  of  people  is  housed.  It  is  well-known  matter 
of  fact  that  some  barracks,  prisons,  poor-houses,  lunatic 
asylums,  etc.,  have  for  many  years  past  had  a  much  larger 
death-rate  from  consumption  than  others ;  and  where  this 
cannot  be  set  down  to  any  appreciable  difference  in  the  age, 
sex,  constitution,  occupation,  etc.,  of  the  inmates  of  two 
similar  institutions,  or  cannot  be  otherwise  sufficiently 
accounted  for,  there  is  the  opportunity  for  determining 
whether  the  incidence  of  the  disease  has  depended  on 
purely  local  conditions.  If  the  occurrence  of  the  cases  of 
phthisis  has  been  governed  solely  by  the  intensity  of  the 
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chemical  action  of  daylight  in  the  dormitories  of  these 
institutions,  it  will,  in  the  first  place,  be  a  very  easy  matter 
to  ascertain  whether  the  phthisical  inmates  have  slept,  or 
worked,  or  remained  all  day  in  rooms  insufficiently  lighted. 
Next,  if  this  be  found  to  have  been  a  constant  condition 
precedent  to  their  infection,  which  I  take  to  be  a  certainty, 
it  will  not  be  difficult  to  determine  whether  or  not  the 
phthisis  has  been  a  consequence  of  a  local  bacillary  malaria 
encouraged  by  a  deficiency  of  chemical  light.  All  that  has 
to  be  done  is  to  let  the  sun  into  the  infected  rooms  in  the 
manner  and  to  the  extent  here  indicated,  or  to  remove  the 
occupants  of  these  rooms  into  well-sunned  rooms,  lea^nng 
the  unsunned  rooms  unoccupied.  A  year  or  less  will  tell 
its  tale  in  the  death-rate  from  consumption.  If  from 
overcrowding  of  the  institution,  or  from  any  other  cause, 
such  as  a  paucity  or  an  absence  of  unsunned  rooms  (a 
condition  which  obtains  in  many  of  these  places),  it  be 
found  impracticable,  or  utterly  impossible,  to  place  all  or 
any  of  the  inmates  under  the  full  and  sufficient  influence  of 
chemical  light,  there  remain  the  hot-air  and  other  processes 
to  be  resorted  to.  And  although  these  expedients,  even  if 
successful,  would  not  have  the  same  value,  etiologically 
considered,  as  the  plan  of  sun-prevention,  still  they  would 
have  their  etiological  value,  and  be  of  immense  hygienic 
value.  Of  course,  another  aspect  of  such  experiments 
naturally  suggests  itself,  but  it  need  not  be  urged  upon 
medical  men. 

Much  remains  to  be  said,  but  it  may  remain  unsaid  ; 
for  if  what  has  been  said  is  not  enough  for  the  purpose, 
more  would  be  waste  of  time. 

THE   END. 

fRlNTEb   UY  WILLIAM   CLOWES  AND  SONS,  LIMITED,    LONI>ON   AND   DECCLBS. 


A   LIST  OF 

KEG  AN    PAUL,     TRENCH,    &    CO.'S 
PUBLICATIONS. 


ii,£6 


I   Fata  noster  Square, 

London. 


A   LIST   OF 

KEGAN    PAUL,   TRENCH,    &    CO.'S 
PUBLICATIONS. 


CONTENTS. 

PAGE      I 

General'Literatl'ke 2  Military  Works 


Parchment  Library i8 

Pulpit  Commentary 20 

International  Scientific  Series  ..     2S 


Poetry 31 

Works  of  Fiction       35 

Books  for  the  Yoi-no  36 


A.  K.  H.  B. — From  a  Quiet  Place.  A  New  Volume  of  Sermons. 
Crown  8vo.  <,s. 

ALEXANDER  {William, D.D.,  Bishop  of  Derry)—i:wE.  Great  Ques- 
tion', and  other  Sermons,     Crown  Svo.  65. 

ALLEN  {Rev.  R.)  M.A. — Abraham  ;  his  Life,  Times,  axd  Travels, 
3,800  years  ago.      Second  Edition.     Post  Svo.  6s. 

ALLLES  {T.  W.)  M.A.—Ver  Crucem  ad  Lucem.  The  Result  of  a 
Life.     2  vols.     Demy  Svo.  25^-. 

A  Life's  Decision.     Crown  Svo.  "js.  6d. 

AMHERST  {Rev.  W.  J.) — The  History  of  Catholic  Emancipation 

AND  THE  Progress  of  the   Catholic   Church  in  the  British  Isles 
(cHiErv  IN  Englanh)  from  1771-1820.     2  vols.     Demy  Svo.  24^. 

AMOS  {Prof.  Shcldoti) — The  History  and  Principles  of  the  Civil 
Law  of  Rome.  An  aid  to  tlie  study  of  Scientific  and  Comparative  Juris- 
prudence.    Demy  Svo.  l6.r. 

Ancient  and  Modern  Britons  :  a  Retrospect.    2  vols,  demy  Svo.    24J. 

ANDERDON{Ra>.  W.H.) — Evenings  with  the  Saints.  Crown  Svo.  5-f. 

ANDERSON  {David) — 'Scenes'  in  the  Commons.    Crown  Svo.    5^. 

ARISTOTLE — The  Nicomachean  Ethics  of  Aristotle.  Translated 
by  F.  n.  Peters,  M.  A.     Second  Edition.     Crown  Svo.  6.f. 

ARMSTRONG  {Richard  A.)  B. A.  — Latter-Day    Teachers.      Six 

Lectures.     Small  crown  Svo.  2s.  6ti. 

A  UBERTIN  {J.  /)— A  Flight  to  Mexico.     With  7  fuli-iiage  Illus- 
trations and  a  Railway  Map  of  Mexico.     Crown  Svo.  7^.  6</. 
Si.K  Months  in  Cape  Colony  and  Natal.    With  lUusirations  and 
Map.     Crown  Svo.  6.r. 

BADGER  {George  Percy)  D.C.L.—k^  English-Arabic  Lexicon.     In 

whicli  the  equivalents  fur  English  Words  and  Idiomatic  Sentences  are  rendered 
into  literary  and  colloquial  Arabic.     Royal  4to.  Soj. 


Kegan  Paid,   Trench,  &  Co's  Publications,  3 

BAGEHOT  {Walter) — The  English  Constitution.  New  and  Re- 
vised Edition.     Crown  8vo.  7^.  6d. 

Lombard  Street,  A  Description  of  the  Money  Market.  Eighth 
Edition.     Crown  8vo.  Is.  6d. 

Essays  on  Parliamentary  Reform,     Crown  8vo.  5^-. 

Some  Articles  on  the  Depreciation  of  Silver,  and  Topics 
CONNECTED  WITH  IT.     Demy  8vo,  5^. 

BAGOT  {Alan)  C.E. — Accidents  in  Mines  :  Their  Causes  and  Preven- 
tion.    Crown  Svo.  6j. 

The    Principles    of    Colliery    Ventilation.      Second  Edition, 

greatly  enlarged,  crown  Svo.  5^-. 

The  Principles  of  Civil  Engineering  in  Estate  Management. 

Crown  Svo,   7^.  dd, 

BAKER  {Sir  Sherston,  Bart.) — The  Laws  relating  to  Quarantine. 
Crown  Svo,  \2.s.  6d. 

BAKER  {Thomas) — A  Battling  Life;  chiefly  in  the  Civil  Service.  An 
Autobiography,  with  Fugitive  Papers  on  Subjects  of  Public  Importance. 
Crown  Svo.  "js.  6d. 

BALDWIN {Capt.  J.  H.) — The  Large  and  Small  Game  of  Bengal 

AND    THE    NORTH-WeSTERN    PROVINCES    OF     INDIA.        Small   4to.        "With 
20  Illustrations.     New  and  Cheaper  Edition.     Small  4to.  los.  bd. 

BALLIN  {Ada  S,  and  F.  L.) — A  Hebrew  Grammar.  With  Exercises 
selected  from  the  Bible.     Crown  Svo.  7^'.  6d. 

BALL  {John,  E.R.S.) — Notes   of  a  Naturalist  in  South  America. 

Crown  Svo. 

BARCLAY  {Edgar)  —  Mountain  Life  in  Algeria,  Crown  4to. 
With  numerous  Illustrations  by  Photogravure.      16^, 

BARLOW {y.  W.)  il/,^.— The  Ultimatum  OF  Pessimism.  An  Ethical 

Study.     Demy  Svo.  6s. 

Short  History  of  the  Normans  in  South  Europe.  Demy  Svo. 
•js.  6d. 

BAUR  {Ferdinand)  Dr.  Ph.,  Professor  in  Maulbronn. — A  Philological 
Introduction  to  Greek  and  Latin  for  Students.  Translated  and 
adapted  from  the  German  by  C.  Kegan  Paul,  M.A.,  and  the  Rev.  E.  D. 
Stone,   M,A,     Third  Edition,     Crown  Svo.  6j. 

BAYLY  {Capt.  George) — Sea  Life  Sixty  Years  Ago.  A  Record  of 
Adventures  which  led  up  to  the  Discovery  of  the  Relics  of  the  long-missing 
Expedition  commanded  by  the  Comte  de  la  Perouse.     Crown  Svo.  3^.  bd. 

BELLASIS  {Edward) — The  Money  Jar  of  Plautus  at  the  Oratory 
School  :  An  Account  of  the  Recent  Representation.  With  Appendix  and 
16  Illustrations.     Small  4to.  zs. 

The  New  Terence  at  Edgbaston.  Being  Notices  of  the  Per- 
formances in  1880  and  1S81.  With  Preface,  Notes,  and  Appendix.  Third 
Issue.     Small  4to.  \s,  6d. 

BENN {Alfred  W.) — The  Greek  Philosophers.  2  vols.  Demy  Svo.  2Sj. 

BIBLE  FOLK-LORE.— K  Study  in  Comparative  Mythology.  Large 
crown  Svo.  los.  6d. 


4  A  List  of 

BIRD  {Charles)  F.G.S. — Higher  Education  in  Germany  and  Eng- 
land :  Being  a  Brief  Practical  Account  of  the  Organisation  and  Curriculum 
of  the  German  Higher  Schools.  "With  Critical  Remarks  and  Suggestions  with 
reference  to  those  of  England.     vSmall  crown  8vo.  2s.  6J. 

BLACKBURN  {Mrs.  i7/^^//)— Bible  Beasts  and  Birds.  A  New  Edi- 
tion of  'Illustrations  of  Scripture  by  an  Animal  Painter.'  With  Twenty-two 
Plates,  Photographed  from  the  Originals,  and  Printed  in  Platinotype.  4to. 
cloth  extra,  gilt  edges,  42J-. 

BLACKLEY  {Rev.  W.  .S.)— Essays  on  Pauperism.  i6mo.  sewed, 
\s. 

BLECKLY  {Henry) — Socrates  and  the  Athenians  :  an  Apology. 
Crown  Svo.  7.$.  6d. 

BLOOMFIELD  {The  Lady) — Reminiscences  of  Court  and  Diplo- 
matic Life.    New  and  Cheaper  Edition.    With  Frontispiece,     Crown  Svo.  6j-, 

BLUNT  {The  Ven.  Archdeacon) — The  Divine  Patriot,  and  other 
Sermons,  Preached  in  Scarljorough  and  in  Cannes.  New  and  Cheaper 
Edition.     Crown  Svo.  45.  6d. 

BLUNT  {Wilfrid  6".)— The  Future  of  Islam.     Crown  Svo.  6s. 

Ideas  about  India.     Crown  Svo.  cloth,  6s. 

BODDY  {Alexander  A.) — To  Kairwan  the  Holy.  Scenes  in  Muham- 
medan  Africa.  With  Route  INIap,  and  S  Illustrations  by  A.  F.  Jacassey. 
Crown  Svo.  6s. 

BOSANQUET  {Bernard) — Knowledge  and  Reality.  A  Criticism  of 
Mr.  F.  H.  Bradley's  'Principles  of  Logic'     Crown  Svo.  C)s. 

BOUFERIE-RUSEY{S.  E.B.)—?ERUAi^EiiCE  A^D  Evolution.     An 

Inquiiy  into  the  supposed  Mutability  of  Animal  Types.     Crown  Svo.  ^s. 

BO  WEN  {If.  C.)  Tl/.^.— Studies  in  English,  for  the  use  of  Modern 
Schools.     7th  Thousand.     Small  ci'own  Svo.      is.  6d. 

English  Grammar  for  Beginners.     Fop.  Svo.     is. 

Simple  English  Poems.     English  Literature  for  Junior  Classes.     In 
Four  Parts.     Parts  I.,  II.,  and  III.  6d.  each;  Part  IV.  i.r.  ;  complete,  3/. 

BRADLEY {F.  JT".)— The  Principles  of  Logic.     Demy  Svo.  16s. 

BRIDGETT  {Rev.    7.  ^.)— History  of  the  Holy    Eucharist  in 

Great  Britain.     2  vols.    Demy  Svo.  iS^. 
BRODRICK  {The  Hon.  G.  C)— Political  Studies.     Demy  Svo.  \\s. 

BROOKE  {Rev.  S.  A.) — Life  and  Letters  of  the  Late  Rev,  F,  W. 
Robertson,  M.A.     Edited  by. 
I,   Uniform  with  Robertson's  Sermons.     2  vols.    With  Steel  Portrait,  7.?.  6(/. 
II.   Libraiy  Edition.     Svo.     With  Portrait,  12 j. 
III.  A  Popular  Edition.     In  i  vol.  Svo.  6j, 

The  Fight  of   Faith.     Sermons   preached   on   various   occasions. 

Fifth  Edition.     Crown  Svo.  7^-.  dd. 
The  Spirit  of  the  Christian  Life.  Third  Edition.  Crown  Svo.  5.C 
Theology  in  the  English  Poets, — Cowper,  Coleridge,  Wordsworth, 

and  Burns.     I"iflh  Edition.     Post  Svo.  5.r. 

Christ  in  Modern  Life.     Sixteenth  Edition.     Crown  Svo.  5^-. 
Sermons.     First  Series.      Thirteenth  Edition,     Crown  Svo.  5J. 
Sermons.     Second  Scries,     Sixth   Edition.     Crown  Svo.  ^s. 


Kegan  Pazil,    Trench,  &  Co!s  Publications.  5 

BROWNE  {H.  L.) — Reason  and  Religious  Belief.  Crown  8vo. 
2,s.  6d. 

BROWN  {Rev.   /.   Baldumi)   B.A.—The  Higher   Life:    its  Reality, 

Experience,  and  Destiny.     Sixth  Edition.     Crown  8vo.  5^. 
Doctrine   of  Annihilation   in   the   Light  of  the   Gospel  of 

Love.     Five  Discourses.     Fourth  Edition.     Crown  8vo.  2s.  6d. 
The   Christian   Policy   of   Life.     A   Book   for  Young   Men  of 

Business.     Third  Edition.     Crown  8vo.  31.  6d. 
BROWN  {Horatio  F.) — Life  on  the  Lagoons.     With  two  Illustrations 

and  a  Map.     Crown  8vo.  6s. 
BURDETT  {Henry  C)— Help  in  Sickness  :  Where  to  Go  and  What 

to  Do.     Crown  8vo.  \s.  6d. 

Helps  to  Health  :  The  Habitation,  The  Nursery,  The  Schoolroom, 
and  The  Person.  With  a  Chapter  on  Pleasure  and  Health  Resorts.  Crown 
8vo.  IS.  6d. 

BURKE  {The  late  Very  Rev.  T.  iV^)— His  Life.  By  W.  J.  Fitzpatrick. 
2  vols.     With  Portrait.     Demy  8vo.  30^. 

BURTON  {Mrs.  Richard) — The  Inner  Life  of  Syria,  Palestine,  and 
THE  Holy  Land.     Post  8vo.  6s. 

CAPES  {J.  M.) — The  Church  of  the  Apostles  :  an  Historical  In- 
quiry.    Demy  8vo.  9^. 

Carlyle  and  the  Open  Secret  of  His  Life.  By  Henry  Larkin. 
Demy  8vo.  14^-. 

CARPENTER  {W.  B.)  LL.D.,  M.D.,  F.R.S.,  6-^.— The  Principles 
OF  Mental  Physiology.  With  their  Applications  to  the  Training  and 
Discipline  of  the  Mind,  and  the  Study  of  its  Morbid  Conditions.  Illustrated. 
Sixth  Edition.     8vo.  12s. 

Catholic  Dictionary — Containing  some  account  of  the  Doctrine, 
Discipline,  Rites,  Ceremonies,  Councils,  and  Religious  Orders  of  the  Catholic 
Church.  By  William  E.  Addis  and  Thomas  Arnold,  M.A.  Third 
Edition,  demy  8vo.  21s. 

CHARLES  {Rev.  R.  H.) — Forgiveness,  and  other  Sermons.    Crown  8vo. 

CHEYNE  {Rev.  Canon,  M.A.,  D.D.,  Edin) — Job  and  Solomon;  or, 
the  Wisdom  of  the  Old  Testament.     Demy  8vo. 
The   Prophecies  of  Isaiah.     Translated  with  Critical  Notes  and 
Dissertations.     2  vols.     Third  Edition.     Demy  8vo.  25^. 

Circulating  Capital.  Being  an  Inquiry  into  the  Fundamental  Laws  of 
Money.     An  Essay  by  an  East  India  Merchant.     Small  crowTi  8vo.  6s. 

CLAIRA  t^T"— Elements  of  Geometry,      Translated  by  Dr.  Kaines. 

With  145  Figures.     Crown  8vo.  4J.  6d. 
CLAPPERTON  {Jane  Hume) — Scientific  Meliorism  and  the  Evo- 
lution of  Happiness.     Large  crown  8vo.  8^-.  6d. 

CLARKE  {Rev.  Henry  James)  A.K.  C. — The  Fundamental  Science. 
Demy  8vo.   los.  6d. 

CLA  YDEN  {P.  W.) — Samuel  Sharpe — Egyptologist  and  Transla- 
tor of  the  Bible.     Crown  8vo.  6s. 

CLODD  {Edward)  F.R.A.S. — The  Childhood   of    the  World  :    a 

Simple  Account  of  Man  in  Early  Times.     Seventh  Edition.     Crown  8vo.  3^. 

A  Special  Edition  for  Schools,  \s. 


6  A  List  of 

CL  ODD  {Edivard )— conti  nued. 

The  Childhood  of  Religions.     Including  a  Simple  Account  of  the 
Birth  and  Growth  of  Myths  and  Legends.    Eighth  Thousand.    Crown  8vo.  5^. 
A  Special  Edition  for  Schools,  i^.  (>d. 

Jesus  of  Nazareth.     With  a  brief  sketch  of  Jewish  History  to  the 
Time  of  His  Birth.     Small  crown  8vo.  ds. 

COGHLAN  (J.  Cole)  D.D. —  The  Modern  Pharisee,  and  other 
Sermons.  Edited  by  the  Very  Rev.  H.  H.  Dickinson,  D.D.,  Dean  of 
Chapel  Royal,  Dublin.     New  and  Cheaper  Edition.     Crown  Svo.  "js.  6d. 

COLE  {George  R.  Fitz-Roy) — The  Peruvians  at  Home.    Crown  Svo.  ds. 

COLERIDGE   {Sara) — Memoir   and   Letters   of  Sara   Coleridge. 

Edited  by  her  Daughter.     With  Index.     Cheap  Edition.     With  one  Portrait. 

7^-.  6d. 
COLLECTS   EXEMPLIFIED  (77/^)  — Being   Illustrations  from  the 

Old  and  New  Testaments  of  the  Collects  for  the  Sundays  after  Trinity.     By 

the  Author  of  '  A  Commentary  on  the  Epistles  and  Gospels.'     Edited  by  the 

Rev.  Joseph  Jackson.     Crown  Svo.  $s, 

CONNELL  {A.  K.) — Discontent  and  Danger  in  India.     Small  crown 
8vo.  3^.  dd. 
The  Economic  Revolution  of  India.     Crown  Svo.  4^.  dd. 

COOK  {Keniugale,  LL.D.) — The  Fathers  of  Jesus.  A  Study  of  the 
Lineage  of  the  Christian  Doctrine  and  Traditions.     2  vols.     Demy  Svo.  28^. 

CORR    {The  late  Rev.    Thomas) — Essays,    Tales,    Allegories,    and 

Poems.     Crown  Svo. 
CORY  {Willia^n) — A  Guide  to  Modern  English  History.     Part  I. — 

MDCCCXV.-MDCCCXXX.     Demy    Svo.  9^.       Part    II.— MDCCCXXX.- 

MDCCCXXXV.     15J. 

COTTERILL  {H.  B.) — An  Introduction  to  the  Study  of  Poetry. 

Crown  Svo.  7j.  6d. 
COTTON  {H.  J.  ^.)— New  India,   or  India  in  Transition.     Third 

Edition.     Crown  Svo.  4^.  6d.     Popular  Edition,  paper  covers,  is. 

COUTTS  {Francis  Biirdett  Money) — The  Training  of  the  Instinct  of 
Love.     With  a  Preface  by  the  Rev.  Edward  Turing,  M.A.     Small  crown 
Svo.  2s.  6d. 
COX  {Rev.  Sir  George  W.)  M.A.,  Bart. — The  Mythology  of  the  Aryan 
Nations.     New  Edition.     Demy  Svo.  i6s. 
Tales  of  Ancient  Greece.    New  Edition.     Small  crown  Svo.  6s. 
A  Manual  of  Mythology  in  the  form  of  Question  and  Answer. 

New  Edition.     Fcp.  Svo.  y. 
An  Introduction  to  the  Science  of  Comparative  Mythology 
and  Folk-Lore.     Second  Edition.     Crown  Svo.  Ts.  dd. 

COX  {Rev.  Sir  G.  W.)  M.A.,  Bart.,  and  JONES  {Eustace  Hinton)— 
PoruLAR  Romances  of  the  Middle  Ages.  Third  Edition,  in  i  vol. 
Crown  Svo.  6j. 

COX  {Re7i.  Samuel)  D.D. — A  Commentary  on  the  Book  of  Job.    With 

a  Translation.     Demy  Svo.  I5J". 
Salvator   Mundi  ;  or,  Is  Christ  the  Saviour  of  all  Men?    Tenth 
Edition.     Crown  Svo.  5^. 
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COX  {Rev.  Sainuel) — continued. 

The  Larger  Hope  :  a  Sequel  to  '  Salvator  Mundl'    Second  Edi- 
tion.    i6mo.  \s. 
The   Genesis   of   Evil,  and  other  Sermons,   mainly  expository. 

Third  Edition.     Crown  8vo.  ds. 
Balaam  :  An  Exposition  and  a  Study.     Crown  8vo.  5X. 
Miracles.     An  Argument  and  a  Challenge.     Crown  8vo.  2s.  6d. 
CRA  VENiMrs.) — A  Year's  Meditations.     Crown  8vo.  6s. 

CRA  WFURD  {Oswald) — Portugal,  Old  and  New.  With  Illustrations 
and  Maps.     New  and  Cheaper  Edition.     Crown  8vo.  ds. 

CROZIER  {John  Beattie)  M.B. — The  Religion  of  the  Future. 
Crown  8vo.  6j. 

CRUISE  {F.  R.,  M.I?.)— Thomas  a  Kempis.  Notes  of  a  Visit  to  the 
Scenes  in  which  his  Life  was  spent,  with  some  Account  of  the  Examination  of 
his  Relics.     Demy  Svo.     Illustrated. 

CUNNINGHAM  {JK,  ^.Z>.)— Politics  and  Economics  :  An  Essay 
on  the  Nature  of  the  Principles  of  Political  Economy,  together  with  a  Survey 
of  Recent  Legislation.     Crown  Svo.  5^-. 

DANIEL  {Gerard) — Mary  Stuart  :  a  Sketch  and  a  Defence.  Crown 
8vo.  5^. 

DANIELL  {Clarmont) — The  Gold  Treasure  of  India  :  An  Inquiry 
into  its  Amount,  the  Cause  of  its  Accumulation,  and  the  Proper  Means  of 
Using  it  as  Money.     Crown  Svo.  5^-. 

Discarded  Silver  :   a  Plan  for  its  Use  as  Money.     Small  crown 

Svo.  2s. 

DARMESTETER  {Arsene)—TR^  Life  of  Words  as  the  Symbols 
OF  Ideas.     Crown  Svo.  4^-.  6d. 

DA  VIDSON  {Rev.  Samuel)  D.D.,  ZZ.Z>.— Canon  of  the  Bible  :  Its 
Formation,  History,  and  Fluctuations.  Third  and  revised  Edition.  Small 
crown  Svo.  ^s. 

The  Doctrine  of  Last  Things,  contained  in  the  New  Testament, 
compared  with  the  Notions  of  the  Jews  and  the  Statements  of  Church  Creeds. 
Small  crown  Svo.  3^-.  dd. 

DAWSON  {Geo.)   M.A. — Prayers,  with  a  Discourse  on  Prayer. 

Edited  by  his  Wife.      First  Series.     New  and  Cheaper  Edition.     Crown  Svo, 
3^-.  6d. 

Prayers,  with  a  Discourse  on  Prayer.     Edited  by  George  St. 

Clair.     Second  Series.     Crown  Svo.  6s. 
Sermons  on  Disputed  Points  and  Special  Occasions.     Edited  by 

his  Wife.     Fourth  Edition.     Crown  Svo.  6s. 
Sermons  on  Daily  Life  and  Duty.     Edited  by  his  Wife.     Fourth 

Edition.     Crown  Svo.  6^. 
The  Authentic  Gospel,  and  other  Sermons.     Edited  by  George 

St.  Clair.     Third  Edition.     Crown  Svo.  6s. 

Biographical  Lectures.     Edited  by  (George  St.  Clair,  F.G.S, 

Large  crown  Svo.   'js.  6d. 
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DE  JONCOURT  {Madame  J/^r/^)— Wholesome  Cookery.  Third 
Edition.     Crown  8vo.  3^-.  dd. 

Democracy  in  the  Old  World  axd  the  NE^v.  By  the  Author  of  '  The 
Suez  Canal,  the  Eastern  Question,  and  Abyssinia,'  &c.    Small  crown  8vo.  2.s.  6J. 

.DENT  {If.  C.)—A  Year  in  Brazil.  With  Notes  on  ReHgion,  Meteor- 
ology,  Natural  History,  &c.     Maps  and  Illustrations.     Demy  8vo.  iSs. 

Discourse  on  the   Shedding   of   Blood,   and   The   Laws  of  War. 

Demy  Svo.  2s.  dd. 

DOUGLAS  {Rev.  Herman) — Into  the  Deep;  or,  The  Wonders  of  the 
Lord's  Person.     Crown  Svo.  2s.  6d. 

nOWDEN {Edward)  ZZ.Z>.— Shakspere  :  a  Critical  Study  of  his  I\Iind 
and  Art.     Seventh  Edition.     Post  Svo.  I2s. 
Studies  in  Literature,  i 789-1877.      Third  Edition.      Large  post 
Svo.  6s. 

Dulce  Domum.     Fcp.  Svo.  5^-. 

DU  MONCEL  {Count) — The  Telephone,  the  Microphone,  and  the 
Phonograph.     With  74  Illustrations.  Second  Edition.  Small  crown  Svo.  5^. 

DURUY  {Victor) — History    of    Rome    and    the    Roman    People. 

Edited  by  Professor  Mahaffy,  with  nearly  3,000  Illustrations.     4to.     6  Vols, 
in  12  Parts,  30^-.  each  volume. 

EDGEWORTH  {F.  F.)— Mathematical  Psychics.  An  Essay  on 
the  Application  of  Mathematics  to  Social  Science.     Demy  Svo.  7^.  dd. 

Educational  Code  of  the  Prussian  Nation,  in  its  Present  For^l 

In  accordance  with  the  Decisions  of  the  Common  Provincial  Law,  and  with 
those  of  Recent  Legislation.     Crown  Svo.  2.s.  6d. 

Education  Library.     Edited  by  Sir  Philip  Magnus  : — 

An  Introduction  to  the  History  of   Educational  Theories. 

By  Oscar  Browning,  M.A.     Second  Edition.     3^-.  6d. 
Old  Greek  Education.    By  the  Rev.  Prof  Mahaffy,  M.  A.    Second 

Edition.  3J.  6d. 
School  Management  ;   including  a  General  View  of  the  Work  of 

Education,    Organization,    and    Discipline.       By  JosEru    Landox.        Fifth 

Edition.     Crown  Svo.  6j. 

EDWARDES  {Major- General  Sir  Herbert  Z'.)— Memorials  of  his 
Life  and  Letters.  By  his  Wife,  With  Portrait  and  Illustrations.  2  vols. 
Demy  Svo.  36^. 

ELSDALE  {Henry) — Studies  in  Tennyson's  Idylls.    Crown  Svo.  5^. 

EMERSON'S  {Ralpii  Waldo)  Life.  By  Oliver  Wendell  Holmes. 
[English  Copyright  Edition.]     With  Portrait.     Crown  Svo.  ds. 

Enoch,  THE  Prophet.  The  Book  of.  Archbishop  Laurence's  Translation. 
With  an  Introduction  by  the  Author  of  the  'Evolution  of  Christianity.' 
Crown  Svo.  5^. 

ERANUS.  A  Collection  of  Exercises  in  the  Alcaic  and  Sapphic 
Metres.  Edited  by  F.  W.  Cornish,  Assistant  Master  at  Eton.  Second 
Edition.     Crown  Svo.  2s. 

EVANS  {Mark) — The  Story  of  our  Father's  Love,  told  to  Children. 
Sixth  and  Cheaper  Edition.     With  Four  Illustrations.     Fcp.  Svo.  is.  6J. 
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Faith  of  the  Unlearned,  The.  Authority,  apart  from  the  Sanction 
of  Reason,  an  Insufficient  Basis  for  It.     By  '  One  Unlearned,'    Crown  8vo.  6^. 

'■FAN  KWAE'  AT  Canton  before  Treaty  Days,  1825-1844.  By 
An  Old  Resident.     With  Frontispiece.     Crown  8vo.  5^-. 

FEIS  {Jacob) — Shakspere  and  Montaigne  :  An  Endeavour  to  Explain 
the  Tendency  of  Hamlet  from  Allusions  in  Contemporary  Works.  Crown 
8vo.  Ss. 

Five  o'Clock  Tea.  Containing  Receipts  for  Cakes  of  every  description, 
Savoury  Sandwiches,  Cooling  Drinks,  &c.  By  the  Author  of  '  Breakfast 
Dishes'  and  '  Savouries  and  Sweets.'     Fcp.  8vo.  \s.  6d.,  or  u.  sewed. 

FLOREDICE  (IV.  B'.)—A  Month  among  the  Mere  Irish.     Small 

crown  Svo.  ^s. 
Frank  Leward.     Edited  by  Charles  Bampton.     Crown  Svo.  ']s.  6d. 

FULLER  {Rev.  Morris)— The  Lord's  Day  ;  or,  Christian  Sunday.  Its 
Unity,  History,  Philosophy,  and  Perpetual  Obligation.  Sermons.  Demy  Svo. 
los.  6d. 

GARDLNER  {Samuel  R.)  and  J.  BASS  MULLTNGER,  M.A.^ 
Introduction  to  the  Study  of  English  History.  Second  Edition. 
Large  crown  Svo.  (js. 

GARDNER  {Dorsey)  —  Quatre  Bras,  Ligny,  and  Waterloo.  A 
Narrative  of  the  Campaign  in  Belgium,  1815.  With  Maps  and  Plans.  Demy 
Svo.  \(is. 

GELDART  {E.  M.) — Echoes  of  Truth.  Sermons,  with  a  Short  Selec- 
tion of  Prayers  and  an  Introductory  Sketch,  by  the  Rev.  C.  B.  Upton.  Crown 
Svo.  6^. 

GEORGE  {Henry) — Progress  and  Poverty  :  an  Inquiry  into  the 
Causes  of  Industrial  Depressions,  and  of  Increase  of  Want  with  Increase  of 
Wealth.  The  Remedy.  Fifth  Library  Edition.  Post  Svo.  "js.  6d.  Cabinet 
Edition,  crown  Svo.  2s.  6d. 

*^*  Also  a  Cheap  Edition,  limp  cloth,  is.  6d.;  paper  covers,  li'. 
Social  Problems.     Crown  Svo.  5^. 

*^^  Also  a  Cheap  Edition,  paper  covers,  is. 

Protection,    or    Free    Trade.      An  Examination   of  the   Tariff 
Question,  with  especial  regard  to  the  Interests  of  Labour.     Crown  Svo.  5^-. 

GLANVILL  {Joseph) — Scepsis  Scientifica  ;  or,  Confest  Ignorance,  the 
Way  to  Science  ;  in  an  Essay  of  the  Vanity  of  Dogmatising  and  Confident 
Opinion.  Edited,  with  Introductory  Essay,  by  John  Owen.  Elzevir  Svo. 
printed  on  hand-made  paper,  6^. 

Glossary  of  Terms  and  Phrases.  Edited  by  the  Rev.  H.  Percy  Smith 
and  others.     Medium  Svo.  7^.  bd. 

GLOVER  {F)  M.A. — Exempla  Latina.  A  First  Constraing  Book,  with 
Short  Notes,  Lexicon,  and  an  Introduction  to  the  Analysis  of  Sentences.  Second 
Edition.     Fcp.  Svo.  2s. 

GOLDSMLD  {Sir  Francis  Henry)  Bart.,  Q.C.,  J/i/'.— Memoir  of. 
Second  Edition,  revised.     Crown  Svo.  6s. 

GOODENO UGH  {Commodore  J.  6^.)— Memoir  of,  with  Extracts  from 
his  Letters  and  Journals.  Edited  by  his  W^idow.  With  Steel  Engraved 
Portrait.     Third  Edition.     Crown  Svo.  5^. 
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GORDON  {Major-Gen.  C.  G.) — His  Journals  at  Kartoum.  Printed 
from  the  Original  MS.  With  Introduction  and  Notes  by  A.  Egmont  Hake. 
Portrait,  2  Maps,  and  30  Illustrations.  2  vols.  Demy  8vo.  2.1s.  Also  a 
Cheap  Edition  in  i  vol.,  6s, 

Gordon's  (General)  Last  Journal.  A  Facsimile  of  the  last 
Journal  received  in  England  from  General  Gordon.  Reproduced  by  Photo- 
lithography.    Imperial  4to.  £t,.  3^-. 

Events  in  his  Life.  From  the  Day  of  his  Birth  to  the  Day  of  his 
Death.    By  Sir  H.  W.  Gordon.    With  Maps  and  Illustrations.    Demy  Svo.  i%s. 

GOSSE  {Edmund)  —  Seventeenth  Century  Studies.  A  Contri- 
bution to  the  History  of  English  Poetry.     Demy  Svo.  \os.  bd. 

GOULD  {Rev.  S.  Baring)  M.A. — Germany,  Present  and  Past.     New 

and  Cheaper  Edition.     Large  crowTi  Svo.  ^s.  6d. 
The  Vicar  of  Morwenstow  :  a  Life  of  Robert  Stephen  Hawker, 
M.A.     New  and  Cheaper  Edition.     Crown  Svo.  5^-. 

GO  WAN  {Major  Walter  E.)  —  A.  Ivanoff's  Russian  Grammar. 
(i6th  Edition).  Translated,  enlarged,  and  arranged  for  use  of  Students  of  the 
Russian  Language.     Demy  Svo.  6s. 

GOWER  {Lord  Rofiald) — My  Reminiscences.     Limp  Parchment,  An- 
tique, with  Etched  Portrait,  lo^.  6d. 
Last  Days  of  Mary   Antoinette.    An  Historical  Sketch.     With 
Portrait  and  Facsimiles.     Fcp.  4to.  lOs.  6d. 

Notes  of  a  Tour  from  Brindisi  to  Yokohama,  18S3-1SS4.    Fcp. 

Svo.  2s.  6d. 
GRALLAM  {  William)  M.A. — The  Creed  of  Science,  Religious,  Moral, 
and  Social.     Second  Edition,  revised.     Crown  Svo.  6s. 

The  Social  Problem  in  its  Economic,  Moral,  and  Political 
Aspects.     Demy  Svo.  14^-. 

GREY  {Roii'lajid). — In  Sunny  Switzerland.     A  Talc  of  Six  "Weeks. 
.Small  crown  Svo.  5^. 
Lindenblumen,  and  other  Stories.     Small  crown  Svo.  ^s. 

GRLMLEY  {Rev.  LL.  N)  M.A. — Tremadoc  Sermons,  chiefly  on  the 
Spiritual  Body,  the  Unseen  World,   and   the   Divine  Humanity. 
Fourth  Edition.     Crown  Svo.  6s. 
The  Temple  of  Humanity,  and  other  Sermons.     Crown  Svo.  6s. 

GUSTAFSON  {Axel)— The  Foundation  of  Death.     A  Study  of  the 
Drink  Question.     Fourth  Edition.     Crown  Svo.  ^s. 
Some  Thoughts  on  Moderation.    Reprinted  from  a  Paper  read  at 

the  Reeve  Mission  Room,  Manchester  Square,  June  8,  1SS5.     Crown  Svo.  is. 
H ADDON  {Caroline) — The    Larger    Life,    Studies     in    Hinton's 

Ethics.     Crown  Svo.  5^. 
HAECKEL  {Pj-of.  Ernst) — The  History  of  Creation.      Translation 

revised  by  Professor  E.  Ray  Iankester,  M.A.,  F.R.S.  With  Coloured  Plates 

and  Genealogical  Trees  of  llie  various  groups  of  both  plants  and  animals. 

2  vols.     Third  Edition.     Post  Svo.  321. 

The  History  of  the  Evolution  of  Man.  With  numerous  Illustra- 
tions.    2  vols.     Post  Svo.  32J. 

A  Visit  to  Ceylon.     Post  Svo.  7^".  dd. 

Freedom  in  Science  and  Teaching.  With  a  Prefatory  Note  1)> 
T.  H.  IIu.XLLV,  F.R.S.     Crown  Svo.  5.?. 
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Half-Crown  Series  : — 

A  Lost  Love.     By  Anna  C.  Ogle  (Ashford  Owen), 
Sister  Dora  :  a  Biography.     By  Margaret  Lonsdale. 

True  Words  for  Brave  Men  :   a  Book  for  Soldiers  and  Sailors. 

By  the  late  Charles  Kingsley. 
Notes  of  Travel  :  being  Extracts  from  the  Journals  of  Count  von 

MOLTKE. 

English  Sonnets.     Collected  and  Arranged  by  J.  Dennis. 

Home  Songs  for  Quiet  Hours.    By  the  Rev.  Canon  R,  H.  Baynes. 

Hamilton,  Memoirs  of  Arthur,  B.A.,  of  Trinity  College,  Cambridge. 
Crown  8vo.  6j. 

HARRIS  { William) — The  History  of  the  Radical  Party  in  Parlia- 
ment.    Demy  8vo.  \^s. 

HARROP  {Robert) — Bolingbroke.  A  Political  Study  and  Criticism. 
Demy  8vo.  145. 

HART  {Rev.  J.  W.  T.) — Autobiography  of  Judas  Iscariot.  A  Char- 
acter-Study.   Crown  8vo.  3^-.  6d, 

HAWEIS  {Rev.  H.  R.)  J/.^.— Current  Coin.  MateriaHsm— The 
Devil  —  Crime  —  Drunkenness  —  Pauperism  —  Emotion  —  Recreation  —  The 
Sabbath.     Fifth  Edition.     Crown  8vo.  5^. 

Arrows  in  the  Air.     Fifth  Edition.     Crown  8vo.  55. 

Speech  in  Season.    Fifth  Edition.    Crown  8vo.  5^. 

Thoughts  for  the  Times.    Fourteenth  Edition.     Crown  8vo.  5X0 

Unsectarian  Family  Prayers.     New  Edition.     Fcp.  8vo.  xs.  6d. 

HA  WKINS  {Edwards  Comerford')  —  Spirit  and  Form.  Sermons 
preached  in  the  Parish  Church  of  Leatherhead.     Crown  8vo.  6j. 

HAWTHORNE  {Nathaniel)— \No-Ri<is.     Complete    in  12  vols.    Large 
post  8vo.  each  vol.  7^.  6d. 
Vol.  I.  TwicE-ToLD  Tales. 

II.  Mosses  from  an  Old  Manse. 

III.  The  House  of  the  Seven  Gables,  and  The  Snow  Image. 

IV.  The  Wonder  Book,  Tanglewood  Tales,  and  Grandfather's  Chair. 
V.  The  Scarlet  Letter,  and  The  Blithedale  Romance. 

VI.  The  Marble  Faun.     (Transformation.) 
VII.  &  VIII.  Our  Old  Home,  and  English  Note-Books. 
IX.  American  Note-Books. 
X.  French  and  Italian  Note-Books. 

XI.  Septimius   Felton,   The  Dolliver    Romance,    Fanshawe,   and, 
in  an  appendix,  The  Ancestral  Footstep. 
XII.  Tales  and  Essays,    and   other  Papers,  with  a  Biographical 
Sketch  of  Hawthorne. 

HEATH  {Francis  George) — Autumnal   Leaves.     Third   and   Cheaper 
Edition.     Large  crown  8vo.     6s. 
Sylvan  Winter.     With  70  Illustrations.     Large  crown  8vo.  14J. 
HEGEL — The  Introduction  to  Hegel's  Philosophy  of  Fine  Art. 

Translated  from  the  German,  with  Notes  and  Prefatory  Essay,  by  Bernard 
Bosanquet,  M.A.     Crown  8vo.  5^. 

HENNESSY {Sir  John  Pope) — Ralegh  in  Ireland,  with  his  Letters 
ON  Irish  Affairs  and  some  Contemporary  Documents.  Large  crown 
8vo.  printed  on  hand-made  paper,  parchment,  \os.  6d. 
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HENRY  {Philip) — Diaries  and  Letters.    Edited  by  Matthew  Henrv 

Lee,  M.A.     Large  crown  Svo.  7^.  6a'. 
HINTON {/.)—Tii-E  Mystery  of  Pain.     New  Edition.     Fcp.  Svo.  i^. 
Life    and    Letters.     With  an  Introduction  by  Sir  W.  W.  Gull, 

Bart.,    and   Portrait   engraved   on    Steel   by    C.    H.   Jeexs.     Fifth   Edition. 

Crown  Svo.  Sj.  6d. 
Philosophy  and  Religion.     Selections  from  the  iSISS.  of  the  late 

James  Hinton.     Edited  by  Carolixe  Haddon.     Second  Edition.     Crown 

Svo.  5^-. 
The   Law   Breaker  and  The   Coming  of  the  Law.     Edited  by 

jNL-vrgaret  Hinton.     Crown  Svo.  6j-. 
HoDSON  of  Hodson's  Horse  ;    or.   Twelve   Years   of  a   Soldier's   Life 

in  India.     Being  Extracts  from  the  Letters  of  the  late  Major  W.  S.  R.  Hodson. 

With  a  vindication  from   the  attack  of  Mr.  Bosworth  Smith.     Edited  by  his 

brother,  G.  H.  Hodson,  M.A.     Fourth  Edition.     Large  crown  Svo.  5^. 

HOLTHAM  {E.    a)— Eight  Years  in  Japan,   1873-1881.      Work, 

Travel,  and  Recreation,     With  3  JMaps.     Large  cro\^Ti  Svo.  9^. 

Homology    of    Economic    Justice  :     An    Essay  by  an    East     India 

Merchant.     Small  crown  Svo.  55. 

HOOPER   {Mary) — Little   Dinners  :    How    to    Serve  them   with 
Elegance  and  Economy.     Twentieth  Edition.     Crown  Svo.  2s.  6d. 
Cookery  for  Invalids,   Persons  of   Delicate  Digestion,  and 

Children.     Fifth  Edition.     Crown  Svo.  2s.  6d. 
Every-Day   Meals.     Being   Economical   and    Wholesome  Recipes 
for  Breakfast,  Luncheon,  and  Supper.     Sixth  Edition.      Crown  Svo.  2s.  bd. 
HOPKINS  {Ellice) — Work  amongst  Working    Men.      Fifth  Edition. 

Crown  Svo.  3^.  bd. 

HORNADA  V  {IV.  T.)—T\yo  Years  in  a  Jungle.     With  Illustrations. 

Demy  Svo.  21s. 
HOSPITALIER  {E.) — The   Modern  Applications  of  Electricity, 

Translated  and  Enlarged  by  Julius  Maier,  Ph.D.     2  vols.     Second  Edition, 

revised,   with  many  additionsand  numerous  Illustrations.     Demy  Svo.  12s.  6d. 

each  volume. 
Vol.  I. — Electric  Generators,  Electric  Light. 

11.^ — Telephone  :  Various  Applications  :  Electrical  Transmission  of  Energy. 

HOWARD  {Robert)  M.A. —The  Church  of  England  and  other 
Religious  Communions.  A  Course  of  Lectures  delivered  in  the  Parish 
Church  of  Clapham.     Crown  Svo.  7^.  6d. 

HUMPHREY  {Rev.  William)— Twe  Bidle  and  Belief.     A  Letter  to 

a  P'riend.     Small  crown  Svo.  2s.  dd. 
HUNTER  {William  C.)— Bits  of  Old  China,     Small  crown  Svo.  ds. 
HUNTINGFORD  {Rev.  E.)    H.C.L.  — The    Apocalypse.      With    a 

Commentary  and  Introductory  Essay.     Demy  Svo,  9^, 
HUTCHINSON  (//)— Thought  Symbolism  and  Grammatic    Illu- 
sions :  Being  a  Treatise  on  the  Nature,    Purpose,    and  Material  of  Speed). 

Crown  Svo.  2s.  Gd. 
HUTTON{Ra>.  Charles  F.) — Unconscious  Testimony  ;  or,  the  Silent 

Witness  ok  the  Heukew  to  the  Truth  oe  the  Historical  ScRir- 

TUKES.     Crown  Svo,  2s.  dd. 
HYNDMAN  (//,   M.)—The    Hlstorical    Basis    of    Soclvlism    in 

England.     Large  crown  Svo.  8j.  dd. 


Kegan  Paul,   Trench,  &  Co!s  Publications.         13 

IDDESLEIGH  {Earl  of ) — The  Pleasures,  Dangers,  and  Uses  of 
Desultory  Reading.     Fcp.  8vo.  in  Whatman  paper  cover,  u. 

IM  THURN  {Everard  F.) — ^Among  the  Indians  of  Guiana.  Being- 
Sketches,  chiefly  Anthropologic,  from  the  Interior  of  British  Guiana,  With 
53  Illustrations  and  a  Map.     Demy  8vo.  iSj. 

JACCOUD  {Prof.  S.) — The  Curability  and  Treatment  of  Pulmo- 
nary Phthisis.  Translated  and  Edited  by  Montagu  Lubbock,  M.D. 
Demy  8vo.  i^s. 

Jaunt  in  a  Junk  :  A  Ten  Days'  Cruise  in  Indian  Seas.  Large  crown 
Svo.  7^.  6d. 

JENKINS  {E.)  and  RAYMOND  (/)— The  Architect's  Legal 
Handbook.     Third  Edition,  Revised.     Crown  Svo.  6s. 

JENKINS  {Rev.  Canon  R.  C.)— Heraldry  :  English  and  Foreign.    With 
a  Dictionary  of  Heraldic  Terms  and  156  Illustrations.    Small  crown  Svo.  35'.  6d^ 
Story  of  the  Caraffa.     Small  crown  Svo.  3^.  6d. 

JERVIS  {Rev.  W.  Henley) — The  Gallican  Church  and  the  Revo- 
lution. A  Sequel  to  the  History  of  the  Church  of  France,  from  the  Con- 
cordat of  Bologna  to  the  Revolution.     Demy  Svo.  \%s. 

JOEL  (Z.) — A  Consul's  Manual  and  Shipowner's  and  Shipmaster's 
Practical  Guide  in  their  Transactions  Abroad.  With  Definitions  of 
Nautical,  Mercantile,  and  Legal  Terms ;  a  Glossary  of  Mercantile  Terms  in 
English,  French,  German,  Italian,  and  Spanish ;  Tables  of  the  Money,  Weights, 
and  Measures  of  the  Principal  Commercial  Nations  and  their  Equivalents  in 
British  Standards  ;  and  Forms  of  Consular  and  Notarial  Acts.    Demy  Svo.  \2s. 

JOYCE  {P.  W.)  LL.D.  6-r.— Old  Celtic  Romances.  Translated  frora 
the  Gaelic.     Crown  Svo.  yj.  dd. 

KAUFMANN {Rev.  M.)  ^.^.— Socialism  :  its  Nature,  its  Dangers,  and 
its  Remedies  considered.     Crown  Svo.  "js.  6d. 

Utopias  ;  or,  Schemes  of  Social  Improvement,  from  Sir  Thomas  More 
to  Karl  Marx.     Crown  Svo.  5^-. 

KA  Y  {David) — Education  and  Educators.     Crown  Svo.  7^,  6d. 

KA  Y  {Joseph) — Free  Trade  in  Land.  Edited  by  his  Widow.  With 
Preface  by  the  Right  Hon.  John  Bright,  M.P.  Seventh  Edition.  Crown 
Svo.  $s. 
*^*  Also  a  cheaper  edition,  without  the  Appendix,  but  with  a  Review  of  Recent 
Changes  in  the  Land  Laws  of  England,  by  the  Right  Hon.  G.  Osborne 
Morgan,  Q.C,  M.P.     Cloth,  is.  td.  ;  Paper  covers,  is. 

KELKE  {W.  H.  B.) — An  Epitome  of  English  Grammar  for  the 
Use  of  Students.  Adapted  to  the  London  Matriculation  Course  and  Simi- 
lar Examinations.     Crown  Svo.  45.  6d. 

KEMPIS  {Thomas  a) — Of  the  Imitation  of  Christ.  Parchment 
Library  Edition,  parchment  or  cloth,  6j-.  ;  vellum,  7j.  dd.  The  Red  Line 
Edition,  fcp.  Svo.  red  edges,  is.  6d.  The  Cabinet  Edition,  small  Svo. 
cloth  limp,  is.  ;  or  cloth  boards,  red  edges,  is.  6d.  The  Miniature  Edition, 
32mo.  red  edges,  is. 
*^*     All  the  above  Editions  may  be  had  in  various  extra  bindings. 

KETTLE  WELL     {Rev.    S.)    M.A.—Thouas    a    Kempis    and    the 
Brothers  of  Common  Life.     2  vols.    With  Frontispieces.    Demy  Svo, 
30J-. 
*^*  Also  an  Abridged  Edition  in  I  vol.     \\  ith  Portrait.     Crown  Svo.  7^-.  6d. 
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HENRY {F/nlip)—DiAv.ms  and  Letters.  Edited  by  INIatthew  Hexrv 
Lee,  M.A.     Large  crown  Svo.  Ts.  6d. 

JIIJVTOJV{/.)— The  Mystery  OF  Tain.     New  Edition.     Fcp.  Svo.  i^. 
Life    and    Letters.     With  an  Introduction  by  Sir  W.  W,  Gull, 

Bart.,    and    Portrait   engraved   on    Steel   by    C.    H.   Jeexs.     Fifth   Edition. 

Crown  Svo.  8s.  6d. 
Philosophy  and  Religion.     Selections  from  the  MSS.  of  the  late 

James  Hinton.     Edited  by  Caroline  Haddon.     Second  Edition.     Crown 

Svo.  $s. 
The   Law   Breaker  and  The   Coming  of  the  Law.     Edited  by 

Margaret  Hinton.     Crown  Svo.  6s. 
HoDSON  OF  Hodson's  Horse  ;    or.   Twelve  Years   of  a  Soldier's  Life 

in  India.     Being  Extracts  from  the  Letters  of  the  late  Major  W.  S.  R.  Hodson. 

With  a  vindication  from   the  attack  of  Mr.  Bosworth  Smith.     Edited  by  his 

brother,  G.  H.  Hodson,  M.A.     Fourth  Edition.     Large  crown  Svo.  5.f. 

HOLTHAM  {E.    a)— Eight  Years  in  Japan,   1873-1881.     Work, 

Travel,  and  Recreation.     With  3  Maps.     Large  cro\\Ti  Svo.  Qj. 

Homology  of  Economic  Justice  :  An  Essay  by  an  East  India 
Merchant.     Small  crown  Svo.  ^s. 

HOOPER   (Mary) — Little   Dinners  :    How    to    Serve   them   with 
Elegance  and  Economy.     Twentieth  Edition.     Crown  Svo.  is.  6d. 
Cookery  for  Invalids,   Persons  of   Delicate  Digestion,  and 

Children.     Fifth  Edition.     Crown  Svo.  2s.  ()d. 
Every-Day   Meals.     Being  Economical   and    Wholesome  Recipes 
for  Breakfast,  Luncheon,  and  Supper,     Sixth  Edition.      Crown  Svo.  2s.  6d. 

HOPKINS  {ElHce)—\\oKK  amongst  Working  Men.  Fifth  Edition. 
Crown  Svo.  3^.  6d. 

HORNADA  Y  {IV.  T.)—T\yo  Years  in  a  Jungle.     With  Illustrations. 

Demy  Svo.  2\s. 

HOSPJTALIER  {E.) — The   Modern   Applications  of  Electricity. 
Translated  and  Enlarged  by  JULius  INLviER,  Ph.D.     2  vols.     Second  Edition, 
revised,   with  many  additionsand  numerous  Illustrations.     Demy  Svo.  12s.  6d. 
each  volume. 
Vol.  I. — Electric  Generators,  Electric  Light. 

II. — Telephone  :  Various  Applications  :  Electrical  Transmission  of  Energy. 

HOWARD  {Robert)  M.A. — The  Church  of  England  and  other 
Religious  Communions.  A  Course  of  Lectures  delivered  in  the  Parish 
Church  of  Clapham.     Crown  Svo.  "js.  dd. 

HUMPHREY  {Rev.  WiUiavi)—T^\E  Bible  and  Belief.     A  Letter  to 

a  Friend.     Small  crown  Svo.  2s.  (jd. 
.HUNTER  {William  C.)— Bits  of  Old  China.     Small  crown  Svo,  6j\ 

HUNTINGFORD  {Rev.  E.)  D.C.L.  —  'Ywe  Apocalypse.  With  a 
Commentary  and  Introductory  Essay.     Demy  Svo.  gj. 

HUTCHINSON  (//)— Thought  Sympollsm  and  Grammatic  Illu- 
sions :  Being  a  Treatise  on  the  Nature,  Purpose,  and  Material  of  .Speech. 
Crown  Svo.  2s.  Cd. 

HUTTON{Rcv.  Charles  7^)— Unconscious  Testimony  ;  or,  the  Silent 
Witness  ok  the  IIkhuew  to  the  Truth  of  the  Historical  Sckii'- 
'I'UUKS.     Crown  Svo.  2s.  (yd. 

HYNDMAN  {II.  M.)—T\\e  Historical  Basks  of  Socialism  in 
England.     Large  crown  Svo.  S.f.  dd. 
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IDDESLEIGH  {Earl  of) — The  Pleasures,  Dangers,  and  Uses  of 
Desultory  Reading.     Fcp.  8vo.  in  Whatman  paper  cover,  \s. 

IM  THURN  {Everard  F.) — Among  the  Indians  of  Guiana.  Being 
Sketches,  chiefly  Anthropologic,  from  the  Interior  of  British  Guiana,  With 
53  Illustrations  and  a  Map.     Demy  8vo.  i2>s. 

JACCOUD  {Prof.  S.) — The  Curability  and  Treatment  of  Pulmo- 
nary Phthisis.  Translated  and  Edited  by  Montagu  Lubbock,  M.D. 
Demy  8vo.  15^. 

Jaunt  in  a  Junk  :  A  Ten  Days'  Cruise  in  Indian  Seas.  Large  crown 
8vo.  "js.  6d. 

JENKINS  {E.)  and  RAYMOND  (/)— The  Architect's  Legal 
Handbook.     Third  Edition,  Revised.     Crown  8vo.  6j. 

JENKINS  {Rev.  Canon  R.  C.)— Heraldry  :  English  and  Foreign.    With 
a  Dictionary  of  Heraldic  Terms  and  156  Illustrations.    Small  crown  8vo.  3j-.  ()d. 
Story  of  the  Caraffa.     Small  crown  8vo.  35.  6//. 

JERVIS  {Rev.  W.  Henley) — The  Gallican  Church  and  the  Revo- 
lution. A  Sequel  to  the  History  of  the  Church  of  France,  from  the  Con- 
cordat of  Bologna  to  the  Revolution.     Demy  8vo.  \%s. 

JOEL  {L.) — A  Consul's  Manual  and  Shipowner's  and  Shipmaster's 
Practical  Guide  in  their  Transactions  Abroad.  With  Definitions  of 
Nautical,  Mercantile,  and  Legal  Terms  ;  a  Glossary  of  Mercantile  Terms  in 
English,  French,  German,  Italian,  and  Spanish ;  Tables  of  the  Money,  Weights, 
and  Measures  of  the  Principal  Commercial  Nations  and  their  Equivalents  irt 
British  Standards  ;  and  Forms  of  Consular  and  Notarial  Acts.    Demy  Svo.  12s, 

JOYCE  {R  TV.)  LL.D.  6-r.— Old  Celtic  Romances.  Translated  from 
the  Gaelic.     Crown  8vo.  7^.  bd. 

KAUFMANN{Rev.  M.)  R.A.—Socialisu:  its  Nature,  its  Dangers,  and 
its  Remedies  considered.     Crown  8vo.  Js.  6d. 

Utopias  ;  or,  Schemes  of  Social  Improvement,  from  Sir  Thomas  More 
to  Karl  Marx.     Crown  Svo.  5^-. 

KA  Y  {David) — Education  and  Educators.     Crown  Svo.  7^-.  6d. 

KA  Y  {Joseph) — Free  Trade  in  Land.  Edited  by  his  Widow.  With 
Preface  by  the  Right  Hon.  John  Bright,  M.P.  Seventh  Edition.  Crown 
Svo.  SJ. 
*^*  Also  a  cheaper  edition,  without  the  Appendix,  but  with  a  Review  of  Recent 
Changes  in  the  Land  Laws  of  England,  by  the  Right  Hon.  G.  Osborne 
Morgan,  Q.C,  M.P.     Cloth,  \s.  bd.  ;  Paper  covers,  is. 

KELKE  { W.  H.  B.) — An  Epitome  of  English  Grammar  for  the 
Use  of  Students.  Adapted  to  the  London  Matriculation  Course  and  Simi- 
lar Examinations.     Crown  Svo.  45.  6d. 

KEMPIS  {Thomas  a) — Of  the  Imitation  of  Christ.  Parchment 
Library  Edition,  parchment  or  cloth,  6j.  ;  vellum,  ']s.  6d.  The  Red  Line 
Edition,  fcp.  Svo.  red  edges,  2s.  6d.  The  Cabinet  Edition,  small  Svo. 
cloth  limp,  is.  ;  or  cloth  boards,  red  edges,  is,  6d.  The  Miniature  Edition, 
32mo.  red  edges,  is. 
*^*     All  the  above  Editions  may  be  had  in  various  extra  bindings. 

KETTLE  WELL    {Rev.    S.)    J/:^.— Thomas    a    Kempis    and    the 
Brothers   of  Common   Life.     2   vols.    With  Frontispieces.    Demy  Svo, 
?,os. 
*^*  Also  an  Abridged  Edition  in  i  vol.     ^^  ith  Portrait.     Crown  Svo.  ']s.  6d. 
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MA  UDSLE  Y  {H.)  M.D. — Body  and  Will.    Being  an  Essay  Concerning 

Will,  in  its  Metaphysical,  Physiological,  and  Pathological  Aspects.    8vo.  \zs. 

Natural  Causes  and  Supernatural  Seemings.     Crown  8vo.  6^-. 

McGRATH  {Terence) — Pictures  from  Ireland,  New  and  Cheaper 
Edition.     Crown  8vo.  2s. 

MEREDITH  {M.   A)  —  Theotokos,    the    Ex.\mple   for   Woman. 

Dedicated,  by  permission,  to  Lady  Agnes  Wood.  Revised  by  the  Venerable 
Archdeacon  Denison.     321110.  \s.  dd. 

MILLER  {Edward) — The   History  and  Doctrines   of  Irvingism  ; 

or,  the  so-called  Catholic  and  Apostolic  Church.    2  vols.    Large  post  Svo.  15^. 

The  Church  in  Relation  to  the  State.     Large  crowoi  Svo.  4^-. 

MILLS  {Herbert) — Poverty  and  the  State  ;  or,  Work  for  the  Unem- 
ployed. An  Enquiry  into  the  Causes  and  Extent  of  Enforced  Idleness,  together 
with  a  statement  of  a  remedy  practicable  here  and  now.     Crown  Svo. 

MITCHELL  {Lucy  M.)—K  History  of  Ancient  Sculpture.     With 

numerous  Illustrations,  including  six  Plates  in  Phototype.     Super  royal,  42j'. 

Selections  from  Ancient  Sculpture.  Being  a  Portfolio  contain- 
ing Reproductions  in  Phototype  of  36  Masterpieces  of  Ancient  Art,  to  illus- 
trate Mrs.  ]\Iitchell's  '  History  of  Ancient  Sculpture.'     18^. 

MITFORD  {Bertram) — Through  the  Zulu  Country.  Its  Battlefields 
and  its  People.     With  five  Illustrations.     Demy  Svo.  14^-. 

MOCKLER  {E.) — K  Grammar  of  the  Baloochee  Language,  as  it  is 
spoken  in  Makran  (Ancient  Gedrosia),  in  the  Persia-Arabic  and  Roman 
characters.     Fcp.  Svo.  5^. 

MOLESWORTH  {IV.  Nassau)— History  of  the  Church  of  Eng- 
land FROM  1660.      Large  crown  Svo.  7^.  6it. 

MORELL  {J.  R.) — Euclid  Simplified  in   Method  and  Language. 

Being  a  Manual  of  Geometry.  Compiled  from  the  most  important  French 
Works,  approved  by  the  University  of  Paris  and  the  Minister  of  Public 
Instruction.     Fcp.  Svo.  2s.  6d. 

MORGAN  {C.  Lloyd) — The  Springs  of  Conduct.  An  Essay  in  Evo- 
lution.    Large  crown  Svo.  cloth,  7^.  dd. 

MORISON  {fames  Cotter)— Tn-e.  Service  of  Man.  An  Essay  towards 
the  Religion  of  the  Future.     Demy  Svo. 

MORRIS  {George) — The  Duality  of  all  Divine  Truth  in  our 
Lord  Jesus  Christ  :  For  God's  Self-Manikestation  in  the  Impar- 
TATiON  of  the  Divine  NATURE  TO  Man.    Large  Crown  Svo.  "js.  6d. 

MORSE  {E.  S.)  T/i.D.— First  Book  of  Zoology.  With  numerous 
Illustrations.     New  and  Cheaper  Edition.     Crown  Svo.  2s.  6d. 

NELSON  {J.  H.)  M.A. — A  Prospectus  of  the  Scientific  Study  of 
THE  IIindO  Law,     Demy  Svo.  9.?. 

Indian  Usage  and  Judge-madk  Law  in  Madras,     Demy  Svo. 
NEWMAN  {Cardinal) — Characteristics    from    the   Writings   of. 

15eing  Selections  from  his  various  Works.  Arranged  with  the  Author's 
personal  Approval.     Seventh  Edition.     Willi  Portrait,     Crown  Svo.  6j, 

*^,*  A  Portrait  of  Cardinal  Newman,  nioiuitcd  fur  framing,  can  be  had,  2.r.  (>d. 
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New  Social  Teachings.     By  Politicus.     Small  crown  8vo.  5^. 

NE  WAT  AN  {Francis  Williaiti) — Essays  on  Diet.     Small  crown  8vo.  2s. 

New  Truth  and  the   Old  Faith  :    Are   they   Incompatible?    By 

a  Scientific  Layman.     Demy  8vo.  \os.  bd. 

NICOLS  {Arthur)  F.G.S.,  i^i?. a -S".— Chapters  from  the  Physical 
History  of  the  Earth  :  an  Introduction  to  Geology  and  Palaeontology. 
With  numerous  Illustrations,     Crown  8vo.  ^s. 

NOEL  {The  Hoji.   Roden) — Essays   on   Poetry    and   Poets.      Demy 

8v0.    12.3. 

NOPS  {Marianne) — Class  Lessons  on  Euclid.  Part  I.  containing  the 
First  Two  Books  of  the  Elements.     Crown  Svo.  2s.  6d. 

Nuces  :  Exercises  on  the  Syntax  of  the  Public  School  Latin  Primer. 

New  Edition  in  Three  Parts.     Crown  Svo.  each  is. 
*^*  The  Three  Parts  can  also  be  had  bound  together  in  cloth,  35. 

DATES  {Frank)  F.R.G.S. — Matabele  Land  and  the  Victoria  Falls. 

A  Naturalist's  Wanderings  in  the  Interior  of  South  Africa.     Edited  by  C.  G. 
Gates,  B.A.     With  numerous  Illustrations  and  4  Maps.     Demy  Svo.  21s. 

a  CONNOR  {T.  F.)  M.P.—TnF.  Parnell  Movement.  With  a  Sketch 
of  Irish  Parties  from  1843.     Large  crown  Svo.  7^.  6d. 

OGLE  {W.)  M.D.,  F.R.C.F. — Aristotle  on  the  Parts  of  Animals. 

Translated,  with  Introduction  and  Notes.     Royal  Svo.  12s.  6d. 

O'HAGAN  {Lord)  K.P. —  Occasional  Papers  and  Addresses.     Large 

crown  Svo.  'js.  6d. 

O'MEARA  {Kathleen) — Frederic  Ozanam,  Professor  of  the  Sorbonne  : 
his  Life  and  Work.     Second  Edition.     Crown  Svo.  Js.  6d. 

Henri  Perreyve  and  his  Counsels  to  the  Sick.      Small  crown 
Svo.  5j. 

One  and  a  Half  in  Norway.  A  Chronicle  of  Small  Beer.  By  Either 
and  Both.     Small  crown  Svo.  3^.  6d. 

ONEIL  {The  late  Rau  Lord).— Sermons.  With  Memoir  and  Portrait. 
Crown  Svo.  6s. 

Essays  and  Addresses.     Crown  Svo.  5^. 

Only  Passport  to  Heaven,  The.  By  One  who  has  it.  Small  crown 
Svo.  IS.  6d. 

OSBORNE  (Rev.  W.  ^.)— The  Revised  Version  of  the  New  Testa- 
ment.     A  Critical  Commentary,  with  Notes  upon  the  Text.     Crown  Svo.  5^-. 

OTTLEY  {Henry  BickerstetJi) — The  Great  Dilemma:  Christ  His  own 
Witness  or  His  own  Accuser.  Six  Lectures.  Second  Edition.  Crown  Svo. 
y.  6d. 

Our  Public  Schools — Eton,  Harrow,  Winchester,  Rugby,  West- 
minster, Marlborough,  The  Charterhouse.     Crown  Svo.  6s. 

OWEN{F.  J/:)— John  Keats  :  a  Study.     Crown  Svo.  6s. 
Across  the  Hills.     Small  crown  Svo.  i.f.  6d. 

OWEN  {Rev.  Robert)  B.D. — Sanctorale  Catholicum;  or,  Book  of 
Saints.     With  Notes,  Critical,  Exegetical,  and  Historical.     Demy  Svo.  iSj. 
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OXONIENSIS — Romanism,    Protestantism,   Anglicanist^t.      Being  a 

Layman's  View  of  some  Questions  of  the  Day.  Together  with  Remarks  on 
Dr.  Littledale's  '  Plain  Reasons  against  Joining  the  Church  of  Rome.'  Small 
crown  8vo.  3^,  ()d. 

PALMER  {the  late  Williani) — Notes  of  a  Visit  to  Russia  in  1840-41. 
Selected  and  arranged  by  John  H.  Cardinal  Newman.  With  Portrait.  Crown 
Svo.  8j-.  bd. 

Early  Christian  Symbolism.  A  series  of  Compositions  from  Fresco- 
Paintings,  Glasses,  and  Sculptured  Sarcophagi.  Edited  by  the  Rev.  Provost 
NORTHCOTE,  D.D.,  and  the  Rev.  Caxon  Brownlow,  M.A.  With  Coloured 
Plates,  folio,  42^-.  ;  or  with  plain  plates,  folio,  25^. 

Parchment  Library.  Choicely  printed  on  hand-made  paper,  limp  parch- 
ment antique  or  cloth,  6^.  ;  vellum,  7^.  dd.  each  volume. 

Milton's  Poetical  Works.     2  vols. 

Chaucer's  Canterbury  Tales.  The  Prologue ;  The  Knightes 
Tale  ;  The  Alan  of  Lawes  Tale  ;  The  Prioresses  Tale ;  The  Clerkes  Tale 
Edited  by  Alfred  W.  Polland. 

Selections  from  the  Prose  Writings  of  Jonathan  S\vift.     With 

a  Preface  and  Notes  by  Stanley  Lane-Poole,  and  Portrait. 
English  Sacred  Lyrics. 
Sir  Joshua  Reynolds'  Discourses.     Edited  by  Edmund  Gosse. 

Selections  from  Milton's  Prose  Writings.      Edited  by  Ernest 

Myers. 
The  Book  of  Psal!\is.    Translated  by  the  Rev.  Canon  Cheyne,  D.D. 
The  Vicar  of  Wakefield.     With  Preface  and  Notes  by  Austin 

DOBSON. 

English  Comic  Dramatists.     Edited  by  Oswald  Crawfurd. 

English  Lyrics, 

The  Sonnets   of    John  ]\Iilton.      Edited  by  IMark    Pattison. 

With  Portrait  after  "\'crtue. 

French  Lyrics.     Selected  and  Annotated  by  George  Saintsburv. 

With  miniature  Frontispiece,  designed  and  etched  by  PL  G.  Glindoni. 
Fables    by  Mr.    John    Gay.      With  Memoir  by  Austin   Dorson, 

and  an  etched  Portrait  from  an  unfinished  Oil-sketch  by  Sir  Godfrey  Kncllcr. 

Select  Letters  of  Percy  Bvsshe  Shelley.     Edited,  with  an  Intro- 

tion,  by  Richard  Garnett. 
The  Christian  Year  ;   Thoughts  in  Verse  for   the  Sundays    and 

Holy  Days  throughout  the  Year.     Witli  etched  Portrait  of  the  Rev.  J.  Keblc, 

after  the  Drawing  by  G.  Richmond,  R.A. 
Shakspere's  Works.     Complete  in  Twelve  Volumes. 
Eighteenth    Century    Essays.     Selected  and  Edited  by  Austin 

Dobson.     With  a  Miniature  Frontispiece  by  R.  Caldccott. 

Q.  Horati  Fl.acci   Opera.      Edited  by  F.  A.  Cornish,  Assistant 

Master  at  Eton.     With  a  P'rontispicce  after  a  design  by  L.  AlmA  Tadkma. 
Etched  by  Leopold  Lowenstam. 
Edgar   Allan    Poe's    Poems,      ^^■ith  an   Essay  on  his  Poetry  by 
Andrew  Lang,  and  a  Erontispicce  by  Linley  Sambournc. 

Shakspere's  Sonnets.  Edited  by  Eoward  Dowdkx.  With  a 
Frontispiece  etched  by  Leopold  Lowenstam,  after  the  Death  Mask. 
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Parchment  Library — continued. 

English  Odes.  Selected  by  Edmund  Gosse.  With  Frontis- 
piece on  India  paper  by  Hamo  Thornycroft,  A.R.A. 

Of  the  Imitation  of  Christ.  By  Thomas  a  Kempis.  A  revised 
Translation.  With  Frontispiece  on  India  paper,  from  a  Desifjn  by  W.  B. 
Richmond. 

Poems  :  Selected  from  Percy  Bysshe  Shelley.     Dedicated  to  Lady 
Slielley.     With  Preface  by  Richard  Garnett  and  a  Miniature  Frontispiece, 
-!f^*  The  above  Volumes  may  also  be  had  in  a  variety  of  leather  bindings. 

The  Poetical  Works  of  John  Milton.    2  vols. 

Letters  and  Journals  of  Jonathan  Swift.     Selected  and  edited? 

vi^ith  a  Commentary  and  Notes,  by  Stanley  Lane  Poole. 
De    Quincey's    Confessions    of    an    English     Opium     Eater. 

Reprinted  from  the  First  Edition.     Edited  by  Richard  Garnett. 

The  Gospel  according  to  Matthew,  Mark,  and  Luke. 

PARSLOE     i/osep/i)  —  Our    Railways.       Sketches,    Historical    and 

Descriptive.     With  Practical  Information  as  to  Fares  and  Rates,  &c.,  and  a 
Chapter  on  Railway  Reform.     Crown  8vo.  6s. 

PASCAL  (Blaise) — The  Thoughts  of.  Translated  from  the  Text  of 
Auguste  Molinier  by  C.  Kegan  Paul.  Large  crown  8vo.  with  Frontispiece, 
printed  on  hand-made  paper,  parchment  antique,  or  cloth,  izs.  ;  vellum,  I'^s. 

PAUL  (C.  Kegaii) — Biographical  Sketches.  Printed  on  hand-made 
paper,  bound  in  buckram.     Second  Edition.     Crown  8vo.  ']s.  6d. 

PA  UL  {Alexander) — Short  Parliaments.  A  History  of  the  National 
Demand  for  Frequent  General  Elections.   Small  crown  Svo.  3^-.  (yd. 

PEARSON  {Rev.  ^.)— Week-day  Living.  A  Book  for  Young  Men 
and  Women.     Second  Edition.     Crown  Svo.  5^. 

PENRICE  {Major  J.) — Arabic  and  English  Dictionary  of  the 
Koran.     4to.  211. 

PESCHEL  {Dr.  Osca7')—T^^  Races  of  Man  and  their  Geographical 
Distribution.     Second  Edition,  large  crown  Svo.  95. 

PETERS  {F.  H.) — The  Nicomachean  Ethics  of  Aristotle.  Trans- 
lated by.     Crown  Svo.  6s. 

PHIPSON {E.) — The  Animal  Lore  of  Shakspeare's  Time.  Including 
Quadrupeds,  Birds,  Reptiles,  Fish,  and  Insects.     Large  post  Svo.  9^. 

PIDGEON  {D) — An  Engineer's  Holiday  ;  or.  Notes  of  a  Round 
Trip  from  Long.  0°  to  0°.    New  and  Cheaper  Edition.    Large  crown  Svo.  yj.  6d. 

Old  World  Questions  and  New  World  Answers.  Large  crown 
Svo.  7^.  6d. 

Plain  Thoughts  for  Men.  Eight  Lectures  delivered  at  the  Foresters' 
Hall,  Clerkenwell,  during  the  London  Mission,  18S4.  Crown  Svo.  \s.  6d.  ; 
paper  covers,   is. 

POE  {Edgar  Allan) — Works  of.  With  an  Introduction  and  a  Memoir 
by  Richard  Henry  Stoddard.  In  6  vols,  with  Frontispieces  and  Vignettes, 
Large  crown  Svo.  6s.  each  vol. 
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PRICE  {Prof.  Ponamy) — Chapters  on  Practical  Political  Economy. 

Being  the  Substance  of  Lectures  delivered  before  the  University  of   Oxford. 
New  and  Cheaper  Edition.     Large  post  8vo.  5^. 

Prig's  Bede:  The  Venerable  Bede  Expurgated,  Expounded,  and  Exposed. 
By  the  Prig,  Author  of  '  The  Life  of  a  Prig. '     Fcp.  Svo.  3.^ .  6a'. 

Pulpit  Commentary  (The).    Old  Testament  Series.   Edited  by  the  Rcy. 
J.  S.  EXELL  and  the  Rev.  Canon  IL  D.  M.  Spence. 

Genesis.  By  Rev.  T.  Whitelaw,  ]\I.A.  With  Homilies  by  the  Very 
Rev.  J.  F.Montgomery,  D.D.,  Rev.  Prof.  R.  A.  Redford,  M.A.,  LL.B., 
Rev.  F.  Hastings,  Rev.  \V.  Roberts,  M.A.  ;  an  Introduction  to  the  Study 
of  the  Old  Testament  by  the  Venerable  Archdeacon  Farrar,  D.D.,  F.  R.  S.  ; 
and  Introductions  to  the  Pentateuch  by  the  Right  Rev.  H.  Cotterill,  D.D., 
and  Rev.  T.  Whitelaw,  M.A.     Eighth  Edition,     One  vol.  ifj-. 

Exodus.  By  the  Rev.  Canon  Rawlinson.  With  Homilies  by 
Rev.  J.  Orr,  Rev.  D.  Young,  Rev.  C.  A.  Goodhart,  Rev.  J.  Urquhart, 
and  Rev.  H.  T.  Robjohns.     Fourth  Edition.     Two  vols.  i8j. 

Leviticus.  By  the  Rev.  Prebendary  Meyrick,  M.A.  With  Intro- 
ductions by  Rev.  R.  Collins,  Rev.  Professor  A.  Cave,  and  Homilies  by 
Rev.  Prof.  Redford,  LL.B.,  Rev.  J.  A.  Macdonald,  Rev.  W.  Clarkson, 
Rev.  S.  R.  Aldridge,  LL.B.,  and  Rev.  McChevne  Edgar.  Fourth 
Edition,      \^s. 

Numbers.  By  the  Rev  R.  Winterbotham,  LL.B.  With  Homilies  by 
the  Rev.  Professor  W.  Binnie,  D.D.,  Rev.  E.  S.  Prout,  jNI.A.,  Rev.  D. 
Young,  Rev.  J.  Waite  ;  and  an  Introduction  by  the  Rev.  Thomas  White- 
law,  M.A.     Fifth  Edition.      15^-, 

Deuteronomy,  By  Rev.  W.  L,  Alexander,  D.D.  With  Homilies 
by  Rev.  D.  Davies,  M.A.,  Rev.  C.  Clemance,  D.D.,  Rev.  J.  Orr,  B.D., 
and  Rev.  R.  M.  Edgar,  M.A,     Third  Edition,      15J. 

Joshua.  By  Rev.  J.  J.  Lias,  M.A.  With  Homilies  by  Rev.  S.  R, 
Aldridge,  LL.B.,  Rev.  R.  Glover,  Rev.  E.  Dk  Pressexsi^,  D.D., 
Rev.  J.  Waite,  B.A.,  Rev.  F.  W.  Adeney,  M.A.;  and  an  Introduction  by 
the  Rev.  A.  Plummek,  M.A.     Fifth  Edition.     \zs.  6d. 

Judges  and  Ruth.  By  the  Bishop  of  Bath  and  Wells  and  Rev.  J. 
MORISON,  D.D.  With  Homilies  by  Rev.  A.  F.  MuiR,  M.A.,  Rev,  F,  W, 
Adeney,  M.A.,  Rev.  W.  M.  Statham,  and  Rev.  Professor  J.  Thomson, 
M.A.     Fourth  Edition.      \os.  6d. 

I  Samuel.  By  the  Very  Rev.  R.  P.  Smith,  D.D.  With  Homilies 
by  Rev.  Donald  Eraser,  D.D.,  Rev.  Prof.  CnA.rMAN,  and  Rev.  B.  Dale. 
Sixth  Edition,      i  <^s. 

t  Kings.  By  the  Rev.  Joseph  Hammond,  LL.B.  With  Homilies 
by  the  Rev.  E  De  Pressensi^;,  D.D..  Rev.  J.  Waite,  B.A.,  Rev.  A. 
Rowland,  LL.B.,  Rev.  J.  A.  Macdonald,  and  Rev.  J.  Urquhart. 
Fourth  Edition.      iS-f. 

3  Chronicles.  By  the  Rev.  Prof.  P.  C.  Barker,  M.A.,  LL.B. 
With  Homilies  by  Rev.  Prof.  J.  K.  TiumsoN,  M.yV.,  Rev.  R.  Tuck,  B.A., 
Rev.  W.  Clarkson,  B.A.,  Rev.  F,  Wiini-iKLn,  M  A.,  and  Rev.  Richard 
Glover,     15^, 

Ezra,  Nkhemiah,  and  Esther,  By  Rev.  Canon  G.  Rawlinson, 
M.A.  ^Vith  Homilies  by  Rev.  Prof.  J.  R.  Thomson,  M.A.,  Rev.  Prof.  R.  A. 
KicDFORi),  LI^.B.,  M.A.,  Rev.  W.  S.  Lewis,  M.A.,  Rev.  J.  A.  I\Lvcdonald, 
Kcv.  A.  Mackknnal,  15. A.,  Rev.  W.  Clarkson,  B.A.,  Rev.  F.  Hastings, 
J'.ev.  W.  DiNWiDDiK,  LTv.15.,  Rev.  Prof.  Rowlands,  B.A.,  Rev.  G.  Wood, 
B.A.,  Kcv.  Prof,  P,  C,  Barkkk,  LL.B.,  M.A.,  ami  Rev.  J.  S.  Exell,  M.A. 
.Sixth  Edition.     One  vol.  izs.  dd. 
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Pulpit  Commentary  (The),     Old  Testament  Series — continued. 

Jeremiah  (Vol.  I.).  By  the  Rev.  Canon  Cheyne,  D.D.  With  Homilies 

by  the  Rev.   F.    W.    Adeney,    M.A.,    Rev.    A,   F.   MuiR,  M.A.,    Rev.    S. 

Conway,  B.A.,  Rev.  J.  Waite,  B.A.,  and  Rev.  D.  Young,  B.A.     Second 

Edition.      155. 
Jeremiah  (Vol.  II.),  and  Lamentations.  By  the  Rev.  Canon  Cheyne^ 

D.D.     With  Homilies  by   Rev.  Prof.  J.  R.   Thomson,  M.A.,    Rev.  W.  F. 

Adeney,  M.A.,  Rev.  A.  F.  Muir,  M.A.,  Rev.  S.  Conway,  B.A.,  Rev.  D. 

Young,  B.A.     \^s. 

Pulpit  Commentary  (The).      New  Testament  Series. 

St.  Mark.  By  the  Very  Rev.  E.  Bickersteth,  D.D.,  Dean  of 
Lichfield.  With  Homilies  by  the  Rev.  Prof.  Thomson,  INI. A.,  Rev.  Prof. 
Given,  M.A.,  Rev.  Prof.  Johnson,  M.A.,  Rev.  A.  Rowland,  LL.B.,  Rev. 
A.  Muir,  M.A.,  and  Rev.  R.  Green.     Fourth  Edition.     2  Vols.  zis. 

The  Acts  of  the  Apostles.  By  the  Bishop  of  Bath  and  Wells.. 
With  Homilies  by  Rev.  Prof.  P.  C.  Barker,  M.A.,  Rev.  Prof.  E.  Johnson,. 
M.A.,  Rev.  Prof.  R.  A.  Redford,  M.A.,  Rev.  R.  Tuck,  B.A.,  Rev.  W.. 
Clarkson,  B.A.     Second  Edition.     Two  vols.  2.1s. 

I  Corinthians.  By  the  Ven.  Archdeacon  Farrar,  D.  D.  With  Homi- 

lies by  Rev.  Ex-Chancellor  Lipscomb,  LL.D.,  Rev.  David  Thomas,  D.D.,. 
Rev.  Donald  Eraser,  D.D.,  Rev.  Prof.  J.  R.  Thomson,  M.A.,  Rev.  R. 
Tuck,  B.A.,  Rev.  E.  Hurndall,  M.A.,  Rev.  J.  Waite,  B.A.,  Rev.  H. 
Bremner,  B.D.     Second  Edition.     15^-. 

II  Corinthians  and  Galatians.  By  the  Ven.  Archdeacon 
Farrar,  D.D.,  and  Rev.  Preb.  E.  Huxtable.  With  Homilies  by  Rev. 
Ex-Chancellor  Lipscomb,  LL.D.,  Rev.  David  Thomas,  D.D.,  Rev.  Donald- 
Eraser,  D.D.,  Rev.  R.  Tuck,  B.A.,  Rev.  E.  Hurndall,  M.A.,  Rev.  Prof.. 
J.  R.  Thomson,  M.A.,  Rev.  R.  Finlayson,  B.A.,  Rev.  W.  F.  Adeney, 
M.A.,  Rev.  R.  M.  Edgar,  M.A.,  and  Rev.  T.  Croskerry,  D.D.     Price 21J. 

Ephesians,  Philippians,  and  Colossians.  By  the  Rev.  Prof. 
W.  G.  Blaikie,  D.D.,  Rev.  B.  C.  Caffin,  M.A.,  and  Rev.  G.  G.  Findlay, 
B.A.  With  Homilies  by  Rev.  D.  Thomas,  D.D.,  Rev.  R.  M.  Edgar,  M.A., 
Rev.  R.  Finlayson,  B.A.,  Rev.  W.  F.  Adeney,  M.A.,  Rev.  Prof.  T. 
Croskerry,  D.D.,  Rev.  E.  S.  Prout,  M.A.,  Rev.  Canon  Vernon  Hutton, 
and  Rev.  U.  R.  Thomas,  D.D.     Price  2\s. 

Hebrews  and  James.  By  the  Rev.  J.  Barmby,  D.D.,  and  Rev. 
Prebendary  E.  C.  S.  Gibson,  M.A.  With  Homiletics  by  the  Rev.  C.  Jerdan, 
M.A.,  LL.B.,  and  Rev.  Prebendaiy  E.  C.  S.  Gibson.  And  Homilies  by  the 
Rev.  W.  Jones,  Rev.  C.  New,  Rev.  D.  Young,  B.A.,  Rev.  J.  S.  Bright,. 
Rev.  T.  F.  Lockyer,  B.A.,  and  Rev.  C.  Jerdan,  M.A.,  LL.B.     Price  15^-. 

PUNCHARD  {E.   G.)  i?.Z?.— Christ  of  Contention.     Three  Essays. 

Fcp.  Svo.  2s. 
PUSEY  {E>r.) — Sermons  for  the  Church's  Seasons  from  Advent 

to  Trinity.     Selected  from  the  published  Sermons  of  the   late   Edward 

Bouverie  Pusey,  D.D.     Crown  Svo.  55. 

RADCLIFFE  {Frajik  R.  F.)— The  New  Politicus.    Small  crown  Svo. 

7.S.  6d. 

RANKE  {Leopold  von) — Universal  History.  The  Oldest  Historical' 
Group  of  Nations  and  the  Greeks.  Edited  by  G.  W.  Prothero.  Demy  Svo. 
16^-. 

RENDELL  {/.  M.) — Concise  Handbook  of  the  Island  of  Madeira. 

With  Plan  of  Funchal  and  Map  of  the  Island.     Fcp.  Svo.  is.  6d. 
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REYNOLDS    {Rev.  J.    JK)—Tue    Supernatural    in    Nature.      A 

Verification  by  Free  Use  of  Science,      Third  Edition,  revised  and  enlarged. 
Demy  8vo.  14^-. 

The  Mystery  of  ISIiracles.     Third  and  Enlarged  Edition,     Crown 

8vo.  6s. 
The   Mystery    of  the   Universe  :    Our   Common   Faith,     Demy 

8vo.  145-. 

RIBOT{Prof.  Til.) — Heredity:  a  Psychological  Study  on  its  Phenomena, 
its  Laws,  its  Causes,  and  its  Consequences.  Second  Edition.  Large  crown 
8vo.  9^. 

ROBERTSON  {The  late  Ret'.  F.    TV.)  M.A.— Life  and  Letters  of. 
Edited  by  the  Rev.  Stopford  Brooke,  M.  A. 
I.     Two  vols.,  uniform  with  tlie   Sermons.     With  Steel  Portrait.     Crown 
8vo.  7^.  6d. 
II.     Library  Edition,  in  demy  8vo.  with  Portrait.      125-. 
III.     A  Popular  Edition,  in  i  vol.     Crown  Svo.  6s. 

Sermons,     Four  Series,     Small  crown  Svo,  ;^s.  6d. 

The  Human  Race,  and  other  Sermons,     Preached  at  Cheltenham, 
Oxford,  and  Brighton.    New  and  Cheaper  Edition.     Small  crown  8vo.  3^-.  6c/. 

Notes  on  Genesis,     New  and  Cheaper  Edition,     Small  crown  Svo, 

3^.  6J. 
Expository  Lectures  on  St,  Paul's  Epistles  to  the  Corinthians. 

A  New  Edition.     Small  crown  Svo.  ^s. 

Lectures   and  Addresses,  with  other  Literary  Remains.     A  New 
Edition.     Small  crown  8vo.  ^s. 

An    Analysis    of    Tennyson's   '  In    Memoriam,'     (Dedicated   by 
Permission  to  the  Poet-Laureate,)     Fcp,  8vo.  2s. 

The  Education  of  the  HOman  Race,    Translated  from  the  German 
of  Gotthold  Ephraim  Lessing.     Fcp.  Svo.  2s.  6d. 

The  above  Works  can  also  be  had  bound  in  half-morocco. 
*^  A  Portrait  of  the  late  Rev.  F.  W.  Robertson,  mounted  for  framing,  can 
be  had,  2s.  6d. 

ROMANES  {G.  /.) — Mental  Evolution  in  Animals.  "With  a  Posthu- 
mous Essay  on  Instinct,  by  Cn.\RLES  Darwin,  F.R.S.     Demy  Svo.  12s. 

ROSMINI  SERB  ATI  (A.)  Foumicr  of  the  Institute  of  Chanty— Ufe. 
By  Father  Lockhart,     2  vols.     Crown  Svo,  12s. 

Rosmini's  Origin  of  Ideas.  Translated  from  the  Fifth  Italian  Edition 
of  the  Nuovo  Saggio.    Siiir  originc  dellc  idee,    3  vols.    Demy  Svo.  \os.  6d.  each, 

Rosmini's  Psychology.  3  vols.  Demy  Svo,  [Vols,  I.  ^^  II.  now  ready, 
105,  6d.  each, 

RULE  {Martin)  M.A. — The  Life  and  Times  of  St,  Anselm,  Arch- 
liisiiop  OF  Caxtkrhurv  and  Primate  of  the  Britains.  2  vols.  Demy 
Svo.  32J, 

SAMUELL  {Richard). — SI'.ven,  the  Sacred  Number,  Its  Use  in 
Scriiitiire  .ind  its  Api)licali()n  to  Biblical  Criticism,  wilh  a  Chapter  on  the 
Bible  and  Science.     C"r<iwn  Svo, 

SAMUEL  {Sydney  M.) — JiAVisn  I^ife  in  the  East.  Small  crown  Svo. 
35.  6d. 
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SAYCE  {Rev.  Archibald  Hejiry) — Introduction  to  the  Science  of 
Language.     2  vols.     Second  Edition.     Large  post  8vo.  2\5. 

SCOONES  ( W.  Baptiste) — Four  Centuries  of  English  Letters  : 
A  Selection  of  350  Letters  by  150  Writers,  from  the  Period  of  the  Paston 
Letters  to  the  Present  Time.  Tliird  Edition.  Large  crown  8vo.  ds. 

SEE  {Prof.  Germain)— 'QxciLi.A.^Y  Phthisis  of  the  Lungs.  Translated 
and  Edited  for  English  Practitioners,  by  William  Henry  Weddell, 
M.R.C.S.     Demy  8vo.  loj.  6^. 

SlfAXSPEARE—WoKKS.  The  Avon  Edition,  12  vols.  fcp.  8vo.  cloth, 
l8s.  ;  in  cloth  box,  21s.  ;  bound  in  6  vols.,  cloth,  15^-. 

SHELLEY   {Percy    Bysshe).—L\?'£..      By    Edward    Dowden,    LL.D. 

With  Portraits  and  Illustrations,  2  vols.,  demy  Svo.  36^. 

SHLLLITO  {Rev.  Joseph) — Womanhood  :  its  Duties,  Temptations,  and 
Privileges.     A  Book  for  Young  Women.      Third  Edition.      Crown  Svo.  3^.  dd. 

SIDNE  Y  {Algernon) — A  Review.  By  Gertrude  M.  Ireland  Black- 
BURNE.     Crown  Svo.  6j-. 

Sister  Augustine,  Superior  of  the  Sisters  of  Charity  at  the  St.  Johannis 
Hospital  at  Bonn.  Authorised  Translation  by  Hans  Tharau,  from  the 
German  'Memorials  of  Amalie  von  Lasaulx.'  Cheap  Edition.  Large 
crown  Svo.  4^^.  6^/. 

Skinner  (James).     A  Memoir.     By  the  Author  of  'Charles   Lowder.' 
With  a  Preface  by  the  Rev.  Canon  Carter,  and  Portrait.     Large  crown  Svo. 
7^.  (id. 
*^  Also  a  Cheap  Edition,  with  Portrait.     Crown  Svo.   3^.  dd. 

S  ME  AXON  {Donald). — The  Karens  of  Burmah.     Crown  Svo. 

SMITH  {Edward)  M.D.,  LL.B.,  i^i?.5.— Tubercular  Consumption 
in  its  Early  and  Remediable  Stages.      Second  Edition.     Crown  Svo.  6;. 

SMITH  {Sir  W.  Cusack,  Barl.)~Ox]R  War  Ships.  A  Naval  Essay. 
Crown  Svo.  5^. 

Spanish  Mystics.     By  the  Editor  of  '  Many  Voices.'     Crown  Svo.  ^s. 

Specimens  of  English   Prose  Style   from    Malory  to  Macaulay. 

Selected  and  Annotated,  witia  an  Introductory  Essay,  by  George  Saintsbury. 
Large  crown  Svo.,  printed  on  hand-made  paper,  parchment  antique,  or  cloth, 
I2S.  ;  vellum,  l^s. 

SPEDDING  {James) — Reviews  and  Discussions,  Literary,  Political, 
and  Historical  not  relating  to  Bacon.     Demy  Svo.  12s.  6d. 
Evenings  with  a  Reviewer  ;   or.  Bacon  and  Macaulay.      With  a 
Prefatory  Notice  by  G.  S.  Venables,  Q.C.     2  vols.     Demy  Svo.  iSj. 

STAPFER  (P^?*;/)— Shakspeare  and  Classical  Antiquity  :  Greek  and 

Latin  Antiquity  as  presented  in  Shakspeare's  Plays.  Translated  by  Emily  J. 
Carey.     Large  post  Svo.  \2s. 

STATHAM  {F.  Reginald)— YR-&-&  Thought  and  True  Thought.  A 
Contribution  to  an  Existing  Argument.     Crown  Svo.  6s. 

Stray  Papers  on  Education  and  Scenes  from  School  Life.     By  B.  H. 

Second  Edition.     Small  crown  Svo.  3^^.  dd. 

STREATFEILD  {Rev.  G.  S.)  J/!^.— Lincolnshire  and  the  Danes. 

Large  crown  Svo.  7^.  6d. 
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STRECKER-  WISLICENUS—O-RGxmc  Chemistry.  Translated  and 
Edited,  with  Extensive  Additions,  by  W.  R.  Hodgkinsox,  Ph.D.,  and  A.  J. 
Greenaway,  F.I.C.     Demy  8vo.  12s.  6d. 

SuAKiN,  1885  ;  being  a  Sketch  of  the  Campaign  of  this  Year.  By  an 
Officer  who  was  there.      Second  Edition.     Crown  Svo.  2s.  6d. 

SULLY  {James)  M.  A. — Pessimism:  a  Histor}^  and  a  Criticism.  Second 
Edition.     Demy  Svo.  14^. 

Sunshine  and  Sea.  A  Yachting  Visit  to  the  Channel  Islands  and 
Coast  of  Brittany.  With  Frontispiece  from  a  Photograph  and  24  Ilhistrations. 
Crown  Svo.  6s. 

SWEDENBORG  {Einan.)—Y)Y.  Cultu  et  Amore  Dei,  ubi  Agitur  de 
Telluris  ortu,  Paradiso  et  Vivario,  tum  de  Primogeniti  seu  Adami 
Nativitate,  Infantia,  et  Amore.     Crown  Svo.  ds. 

On  the  Worship  and  Love  of  God.  Treating  of  the  Birth  of  the 
Earth,  Paradise,  and  the  Abode  of  Living  Creatures.  Translated  from  the 
original  Latin.     Crown  Svo.  "js.  6d. 

Prodromus  Philosophise  Ratiocinantis  de  Infinito,  et  Causa 
FiNALi  Creationis  ;  deque  Mechanismo  Operationis  Aninia:  ct  Corporis. 
Edidit  Thomas  Murray  Gorman,  ]\LA.     Crown  Svo.  "js.  6d. 

Tacitus'  Agricola  :   A  Translation.     Small  crown  Svo.  2s.  Gd. 

TARRLNG  {Charles  Ja^nes)  M.A. — A  Practical  Elementary  Turkish 
Grammar.     Crown  Svo.  6-. 

TAYLOR  {Rev.  Lsaac) — The  Alphabet.  An  Accomit  of  the  Origin 
and  Development  of  Letters.  With  numerous  Tables  and  Facsimiles.  2  vols. 
Demy  Svo.  36^. 

TAYLOR  {Jeremy) — The  Marriage  Ring.  Widi  Preface,  Notes,  and 
Appendices.  Edited  by  Franxis  Burdett  Money  Coutts.  Small  crown 
Svo.  2s.  6d. 

TAYLOR  {Sedky) — Profit  Sharing  between  Capital  and  Labour. 
To  which  is  added  a  Memorandum  on  the  Industrial  Partnership  at  the  Whit- 
wood  Collieries,  by  Arciiii!ALD  and  Henry  Briogs,  with  Remarks  by  Seulev 
Taylor.     Crown  Svo.  2s.  6d. 

'  TiiF.Y  Might  Have  Been  Together  Till  the  Last.'  An  Essay 
on  Marriage,  and  the  Position  of  Women  in  England.     Small  crown  Svo.  2s. 

THOM  {John  Llamiltoji) — Laws  of  Life  after  the  Mind  of  Christ. 
Two  Series.     Crown  Svo.  "js.  6d.  each. 

THOMPSON  {Sir  If.)— Diet  in  Relation   to  Agi-:  and  Activity. 

Fcp.  Svo.  cloth,  IS.  6d.  ;  Paper  covers,  i.r. 

TIDMAN  {Paul  7^)— Gold  and  Silver  Money.  Part  L— A  Plain 
Statement.  Part  IL  —  Objections  Answered.  Third  Edition,  Crown  Svo. 
\s. 

TIPPLE  {Ra\  S.   y^.)— Sunday   Mornings    at    Norwood.      Prayers 

and  Sermons.     Crown  Svo.  6.f. 

TODIIUNTER  {Dr.  J.)—^  Study  of  Shelley.      Crown  Svo.   7^. 

TOLSTOI  {Count  Leo) — Christ's  Christiamty.  Translated  from  tl>e 
Russian.     Large  crown  Svo.  Ts.  6d. 
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TRANT  ( ?F/7//rt';;/)— Trade  Unions  :  Their  Origin  and  Objects,  Influ- 
ence and  Efficacy.     Small  crown  8vo.  \s.  6d.  ;  paper  covers,  is. 

TREMENHEERE  {H.  Seymour)  C.B.—K  Manual  of  the  Prin- 
ciples OF  Government  as  set  forth  by  the  Authorities  of  Ancient 
AND  Modern  Times.  New  and  enlarged  Edition.  Crown  8vo.  3^.  M, 
Cheap  Edition,  \s. 

TRENCH  {The  late  R.    C,   ^;r//<5/>/^^/)— Sermons    New   and    Old, 

Crown  8vo.  6r. 
Notes   on    the   Parables   of    Our   Lord.      Fourteenth   Edition. 

Svo.  I2s.;  Popular  Edition,  crown  8vo.  7^.  6d. 
Notes    on    the    Miracles    of     Our    Lord.       Twelfth   Edition, 

Svo.  12s.;  Popular  Edition,  crown  Svo.  "js.  6d. 

Studies  in  the  Gospels.     Fifth  Edition,  Revised.     Svo.  10s.  6d. 
Brief  Thoughts  and  Meditations  on  Some  Passages  in  Holy 

Scripture.     Third  Edition.     Crown  Svo.  2>^.  6d. 

Synonyms   of  the   New   Testament.      Tenth   Edition,    Enlarged. 

8vo.  1 2 J. 
On  the  Authorised  Version  of  the  New  Testament.     Second 

Edition.     Svo.  Js. 
Commentary  on  the  Epistle  to  the  Seven  Churches  in  Asia. 

Fourth  Edition,  Revised.     Svo.  Sj-.  6d. 
The  Sermon    on  the  Mount.      An   Exposition   drawn    from   the 

Writings  of  St.  Augustine,  with  an  Essay  on  his  Merits  as  an  Interpreter  of 

Holy  Scripture.     P'ourth  Edition,  Enlarged,     Svo.  los.  6d. 

Shipwrecks  of  Faith.  Three  Sermons  preached  before  the  University 
of  Cambridge  in  May  1867.     Fcp.  Svo.  2s.  6d. 

Lectures  on  Medieval  Church  History.  Being  the  Substance 
of  Lectures  delivered  at  Queen's  College,  London.     Second  Edition.     Svo.  I2.f.. 

English,  P.-^st  and  Present.  Thirteenth  Edition,  Revised  and 
Improved.     Fcp.  Svo.  ^s. 

On  the  Study  of  Words.  Nineteenth  Edition,  Revised.  Fcp. 
Svo.  $s. 

Select  Glossary  of  English  Words  Used  Formerly  in  Senses 
Different  from  the  Present.  Fifth  Edition,  Revised  and  Enlarged. 
Fcp.  Svo.  55. 

Proverbs  and  Their  Lessons.     Seventh  Edition,  Enlarged.     Fcp. 

Svo.  4^'. 
Poems.     Collected  and  Arranged  Anew.     Ninth  Edition.     Fcp.  Svo. 

7J-.  6d. 
Poems.     Library  Edition.     2  vols.     Small  crown  Svo.  loi-. 
Sacred    Latin  Poetry.      Chiefly   Lyrical,   Selected  and  Arranged 

for  Use.     Third  Edition,  Corrected  and  Improved.     Fcp.  Svo.  7^^. 

A  Household  Book  of  English  Poetry.  Selected  and  Arranged,, 
with  Notes.     Fourth  Ed  ition.  Revised.     Extra  fcp.  Svo.  5^.  6d. 

An  Essay  on  the  Life  and  Genius  of  Calderon.  With  Trans- 
lations I'rom  his  '  Life's  a  Dream  '  and  '  Great  Theatre  of  the  World.'  Second 
Edition,  Revised  and  Improved.     Extra  fcp.  Svo.  5^.  6d. 
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TRENCH  {The  late  R.  C,  Archbishop)— coxi\.mMQd. 

GusTAvus  Adolphus  in  Germany,  and  other  Lectures  on  the 
Thirty  Years'  War.     Second  Edition,  Enlarged.     Fcp.  8vo.  4^. 

Plutarch  :  his  Life,  his  Lives,  and  his  Morals.  Second  Edition, 
Enlarged.     Fcap.  8vo.  2t^.  6d. 

Remains  of  the  Late  Mrs.  Richard  Trench.  Being  Selections 
from  her  Journals,  Letters,  and  other  Papers.  New  and  Cheaper  Issue.  With 
Portrait.     8vo.  6s. 

TUKE  {Daniel  Hack)  M.D. — Chapters  in  the  History  of  the  In- 
sane IN  THE  British  Isles.      With  Four  Illustrations.     Large  crowTi  8vo. 

I2J-. 

TWINING  {loiiisa) — Workhouse  Visiting  and  ISIanagement  during 
Twenty-five  Years.     Small  crown  8vo.  -zs. 

TYLER  (/)— The  Mystery  of  Being;   or,  What  Do  We  Know? 

Small  crown  8vo.  35.  dd. 

VAUGHAN  {H  Halford) — New  Readings  and  Renderings  of 
Shakespeare's  Tragedies.     3  vols.     Demy  Svo.  \2s.  6J.  each. 

VILLARI  {Professor) — NiccoLO  Machiavelli  and  his  Times.  Trans- 
lated by  Linda  Villari.     4  vols.     Large  crown  8vo.  48^-, 

VILLIERS  {The  Right  Hon.  C.  i'.)— Free  Trade  Speeches  of.     With 
Political  Memoir.     Edited  by  a  Member  of  the  Cobden  Club.     2  vols.     With 
Portrait.     Deiny  8vo.  25^'. 
*jf*  Also  a  People's  Edition,  in  i  vol.  crown  Svo.  limp  is.  6d. 

VOGT  {Lieut.- Col.  Hermann) — The  Egyptian  War  of  1882.  A  Trans- 
lation.    With  Map  and  Plans.     Large  crown  Svo,  6j. 

VOLCKXSOM  {E.  W.  v.) — Catechism  of  Elementary  Modern 
Chemistry.     Small  crown  Svo.  y. 

WALLER  {Rev.  C.  B.) — The  Apocalypse,  reviewed  under  the  Light  of 
the  Doctrine  of  the  Unfolding  Ages,  and  the  Restitution  of  All  Things.  Demy 
Svo.  12s. 

WALPOLE  {Chas.  George) — A  Short  History  of  Ireland  fro.m  the 
Earliest  Times  to  the  Union  with  Great  Britain.  With  5  Maps  and 
Appendices.     Second  Edition.     Crown  Svo.  6^-. 

WARD  { William  George)  Ph.D.  —  Essays  on  the  Philosophy  of 
Theism.  Edited,  with  an  Introduction,  by  Wilfrid  Ward,  2  vols,  demy 
Svo.  21J. 

WARD  {Wilfrid) — The  Wish  to  Believe:  A  Discussion  concerning 
the  Temper  of  Mind  in  which  a  reasonable  Man  should  undertake  Religious 
Inquiry.     Small  crown  Svo.  55. 

WARTER  {J.  JF.)— An  Old  Shropshire  Oak.    2  vols,  demy  Svo.  2Sy. 
WEDDERB  URN  {Sir  David)  Bart. ,  M.  P.—U  fe  of.     Compiled  from 

his  Journals  .and  Writings  by  iiis  Sister,  Mrs,  E.  II.  I'ERCIVAl..      With  ctciicd 
I'ortrait,  and  facsimiles  of  Pencil  .Sketches.     Demy  Svo.  141. 

WEDMORE  {Erederich)— The  Masters  of  Genre  Painting.      With 

Sixteen  Illustrations.      Post  Svo.  Js.  6d. 
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WHITE   {H.    C.) — Reform   of   the    Church  Establishment.     The 

Nation's  Rights  and  Needs.     Crown  8vo. 

WHITNE  Y{Prof.  William  Dwight) — Essentials  of  English  Grammar, 

for  the  Use  of  Schools.     Second  Edition,  crown  8vo.  3^'.  6d. 

WHITWORTH  {George  Clifford)— ksi  Anglo-Indian  Dictionary: 
a  Glossary  of  Indian  Terms  used  in  English,  and  of  such  English  or  other  Non- 
Indian  Terms  as  have  obtained  special  meanings  in  India.   Demy  8vo.  cloth,  \2.s. 

WILLIAMS  {Rowland)  D.D. — Psalms,  Litanies,  Counsels,  and 
Collects  for  Devout  Persons.  Edited  by  his  Widow.  New  and  Popular 
Edition.      Crown  8vo.  3^.  6d. 

Stray  Thoughts  Collected    from   the  Writings    of  the  late 
Rowland  Williams,  D.D.     Edited  by  his  Widow,     Crown  8vo,  3^-.  dd. 

WILSON  {Lieut. -Col  C.  7".)— The  Duke  of  Berwick,  Marshal  of 
France,  i  702-1734.     Demy  8vo.  15^. 

WILSON  {Mrs.  R.  F.) — The  Christian  Brothers  :  their  Origin 
and  Work.  With  a  Sketch  of  the  Life  of  their  Founder,  the  Ven.  Jean 
Baptiste,  de  la  Salle.     Crown  8vo.  6s. 

WOLTMANN  {Dr.  Alfred),  and  WOERMANN  {Dr.  Karl)— 
History  of  Painting.  Vol.  I.  Ancient,  Early,  Christian,  and  Mediajval 
Painting.  With  numerous  Illustrations.  Super-royal  8vo.  2?>s. ;  bevelled 
boards,  gilt  leaves,  30j-.  Vol.  II.  The  Painting  of  the  Renascence.  Cloth, 
425.  ;  cloth  extra,  bevelled  boards,  45^'. 

YOUMANS {Eliza  A) — First  Book  of  Botany.  Designed  to  cultivate 
the  Observing  Powers  of  Children.  With  300  Engravings.  New  and  Cheaper 
Edition.     Crown  8vo.  2s,  6d. 

YOUMANS  {Edward L)  M.D. — A  Class  Book  of  Chemistry,  on  the 
Basis  of  the  New  System.    With  200  Illustrations.    Crown  8vo.  5^. 

K  Z. — Parochial  Parleys  on  the  Athanasian  Creed,  The  Inspira- 
tion of  the  Bible,  Scientific  Heresies,  and  other  kindred  subjects. 
Between  the  Rev.  Hugh  Hierous,  ]M.A.,  M.C.U.,  and  his  Parishioner, 
Theophilos  Truman.     Edited  by  Y.  Z.     Crown  8vo.  6s. 
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THE    INTERNATIONAL    SCIENTIFIC 
SERIES. 


I.  Forms  of  Water  :  a  Familiar  Expo- 

sition of  the  Origin  and  Phenomena  of 
Glaciers.  By  J.  Tyndall,  LL.D., 
F.R.S.  With  25  Illustrations. 
Ninth  Edition.     Crown  8vo.  55. 

II.  Physics  and  Politics  ;  or,  Thoughts 

on  the  Application  of  the  Principles 
of  '  Natural  Selection '  and  '  Inheri- 
tance' to  Political  Society.  By  Walter 
Bagehot.  Seventh  Edition.  Crown 
8vo.  4^. 

By  Edward  Smith,   M.D., 

F.R.S.    With  numerous  Illus- 

Ninth  Edition.    Crown  Svo. 


III. 


Foods, 
LL.B.. 
trations. 

IV.  Mind  and  Body  :  the  Theories  of 
their  Relation.  By  Alexander  Bain, 
LL.D.  With  Four  Illustrations. 
Seventh  Edition.   Crown  Svo.   4J. 

V.  The  Study  of  Sociology.     By  Her- 

bert    Spencer.         Twelfth     Edition. 
Crown  8vo.  5^. 

VI.  On  the  Conservation  of  Energy. 
By  Balfour  Stewart,  M.A.,  LL.D., 
F.R.S.  With  14  Illustrations.  Sixth 
Edition.     Crown  Svo.  5^. 

VII.  Animal  Locomotion  ;  or,  Walking, 
Swimming,  and  Flying.  By  J.  B. 
Pettigrew,  M.D.,  F.R.S.,  &c.  With 
130  Illustrations.  Third  Edition. 
Crown  Svo.  5^-. 

VIII.  Responsibility  in  Mental 
Disease.  By  Henry  Maudsley,  M.D. 
Fourth  Edition.     Crown  Svo.  5^. 

IX.  The  New  Chemistry.  By  Professor 
J.  P.  Cooke.  With  31  Illustrations. 
Eighth  Edition,  remodelled  and  en- 
larged.    Crown  Svo.  5.f. 

X.  The  Science  of  Law.    By  Professor 

Sheldon  Amos.  Sixth  Edition.   Crown 
Svo.  5J-. 

XI.  Animal  Mechanism:  a  Treatise  on 
Terrestrial  and  Aiirial  Locomotion. 
By  Professor  \\.  J.  Marey.  With  117 
Illustrations.  Third  Edition.  Crown 
Svo.  5^. 

XII.  The  Doctrine  of  Descent  and 
T)auwinism.  By  Professor  Oscar 
Sclimidt.  With  26  Illustrations.  Sixth 
E<lilion.    Crown  Svo.  5,f. 


XIII.  The  History  of  the  Conflict 
BETWEEN  Religion  and  Science. 
By  J.  W.  Draper,  M.D.,  LL.D. 
Nineteenth  Edition.     Crown  Svo.  5^, 

XIV.  Fungi:  their  Nature,  Influences, 
Uses,  &c.  By  M.  C.  Cooke,  M.D., 
LL.D.  Edited  by  the  Rev.  M.  J. 
Berkeley,  M.A.,  F.L.S.  With  nu- 
merous Illustrations.  Third  Edition. 
Crown  Svo.  5^'. 

XV.  The  Chemical  Effects  of  Light 
and  Photography.  By  Dr.  Her- 
mann Vogel.  Translation  thoroughly 
revised.  With  100  Illustrations.  Fourth 
Edition.     Crown  Svo.   5^-. 

XVI.  The  Life  and  Growth  of  Lan- 
guage. By  Professor  William  D wight 
Whitney.  Fifth  Edition.  Crown 
Svo.  5.r. 

XVII.  Money  and  the  Mechanism  of 
Exchange.  By  W.  Stanley  Jevons, 
M.A.,  F.R.S.  Seventh  Edition. 
Crown  Svo.  ^s. 

XVIII.  The  Nature  of  Light.  With 
a  General  Account  of  Physical  Optics. 
By  Dr.  Eugene  Lommcl.  With  1S8 
Illustrations  and  a  Table  of  Spectra 
in  Chromo-lithography.  Fourth  Edit. 
Crown  Svo.  5^. 

XIX.  Animal  Parasites  and  Mess- 
mates. By  P.  T.  Van  Beneden. 
With  S3  Illustrations.  Third  Edition. 
Crown  Svo.  5.?. 

XX.  Fermentation.  By  Professor 
Schiitzenbergcr.  With  28  Illustrations. 
Fourth  Edition.     Crown   Svo.  ^s. 

XXI.  The  Five  Senses  of  Man.  By 
Professor  Bernstein.  With  91  Illus- 
trations.    Fifth  Edition.     Crown  Svo. 

XXII.  The  Theory  of  Sound  in  its 
Relation  to  Music.  By  Professor 
Pietro  Blascrna.  With  numerous  Illus- 
trations.    Third  Edition.     Crown  Svo. 

XXIII.  Studies  in  Spectrum  Analy- 
sis. By  J.  Norman  Lockycr,  F.R.S. 
Fourth  Edition.  With  six  Piiologra- 
phic  Illustrations  of  Spectra,  and  nu- 
merous I'.ngravings  on  Wood.  Crown 
Svo.  6j.  6</'. 


Kegan  Paul,   Trench,  &  Co.'s  Publications.         29 


XXIV.  A  History  of  the  Growth  of 
THE  Steam  Engine,  By  Professor 
R.  H.  Thurston.  With  numerous 
Illustrations.  Third  Edition.  Crown 
8vo.  ds.  6d. 

XXV.  Education  as  a  Science.  By 
Alexander  Bain,  LL.D.  Sixth 
Edition.     Crown  8vo.  5^^. 

XXVI.  The  Human  Species.  By  Prof, 
A.  De  Quatrefages.  Third  Edition, 
Crown  8vo.  ^s. 

XXVII.  Modern  Chromatics.  With 
Applications  to  Art  and  Industry.  By 
Ogden  N.  Rood.  With  130  original 
Illustrations.  Second  Edition,  Crown 
8vo.  55. 
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Life.     Sixth  Edition. 

The  Epic  of  Hades.  With  16  Auto- 
type Illustrations  after  the  drawings  by 
the  late  George  R.  Chapman.  4to. 
cloth  extra,  gilt  leaves,  2i.f. 

The  Epic  of  Hades.  Presentation 
Edition.  4to.  cloth  extra,  gilt  leaves, 
los.  6d. 

Songs  Unsung.  Fifth  Edition.  Fcp. 
8vo.  5s. 

Gycia  :  a  Tragedy  in  Five  Acts.  Fcp. 
8vo.  5J-. 

The  Lewis  Morris  Birthday  Book. 
Edited  by  S.  S.  Copeman.  With 
Frontispiece  after  a  design  by  the  late 
George  R.  Chapman.  32mo.  cloth 
extra,  gilt  edges,  2s. ;  cloth  limp,  is.  6d. 

MORSHEAD  {E.  D.  ^.)— The  House 
Atreus.  Being  the  Agamemnon, 
Libation-Bearers,  and  Furies  of^Es- 
chylus .  Translated  into  English  Verse. 
Crown  8vo.  'js. 

The  Suppliant  Maidens  of  ^schy- 
Lus.     Crown  8vo.  "^s.  6d. 

MOZLEY{J.  Rickards).—TYi-E  Romance 
OF  Dennell.  a  Poem  in  Five  Cantos. 
Crown  8vo.  "js.  6d. 

MULHOLLAND  {Rosa).  —Vagrant 
Verses,     Small  crown  8vo.  5^-. 

NOEL  {The  Hon.  Roden)—A  Little 
Child's  Monument,  Third 
Edition.      Small  crown  8vo.  y.  6d. 
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NOEL  (The  Hon.  Roden) — continued. 
The    Red   Flag,    and   other   Poems. 

New  Edition.     Small  crowoi  8vo.  ds. 
The   House  of   Ravensburg.     New 

Edition.     Small  crown  8vo.  6^. 
Songs  of  the  Heights  and  Deeps. 

Crown  8vo.  ds. 

OBBARD  {Constance  Mary). — Burley 
Bells.     Small  crown  Svo.  3^-.  bd. 

O'HAGAN'  (John)  -The  Song  of 
Roland.  Translated  into  English 
Verse.  New  and  Cheaper  Edition. 
Crown  Svo.  5^. 

PFEIFFER    {Erm'iyj—TnE   Rhyme  of 

THE  Lady  of  the  Rock  and  How 

IT  Grew.     Small  crown  Svo.  3^.  6d. 

Gerard's  Monument,  and  other  Poems. 

Second  Edition.     Crown  Svo.  6s. 
Under    the    Aspens  :     Lyrical    and 
Dramatic.      With    Portrait.       Crown 
Svo.  6s. 

PIATT  (J.  J.)— Idyls  and  Lyrics  of 
THE  Ohio  Valley.     Crown  Svo.  5^-. 

PIATT  [Sarah  M.  B.)~-K  Voyage  to 
THE  Fortunate  Isles,  and  other 
Poems.  I  vol.  Small  crown  Svo. 
gilt  top,  55. 
In  Primrose  Time.  A  New  Irish 
Garland.     Small  crown  Svo.  2.s.  6d. 

PREVOST  {Francis)— WEAAlxn.  Small 
crown  Svo.  3^.  6d. 

Rare  Poems  of  the  i6th  and  17TH 
Centuries.  Edited  by  W.  J.  Linton. 
Crown  Svo.  5^. 

RHOADES  (James)— T-AE  Georgics  OF 
Virgil.  Translated  into  English 
Verse.     Small  crown  Svo.  ^s. 

ROBINSON  (A.  Mary  F.)—A  Handful 
of  Honeysuckle.    Fcp.  Svo.  y.  6d. 
The  Crowned  Hippolytus.     Trans- 
lated   from    Euripides.       With    New 
Poems.     Small  crown  Svo.  cloth,  5^. 

RO[/S  (ZzVm/.-O)/.)— Conradin.  Small 
crown  Svo.  2s. 

SCHILLER  (Fnedrich)— WAU.EfiSTEl^. 
A  Drama.  Done  in  English  Verse, 
by  J.  A.  W.  Hunter,  M.A.  Crown 
Svo.  y.f.  6d. 

SCHWARTZ  (J.  M.  W^.)-Nivalis  : 
a  Tragedy  in  Five  Acts.     Crown  Svo. 

SCOTT  (E.  y.  Z.)-TiiK  Eclogues  of 
ViR(;iL.  Translated  into  English 
Verse,     Small  crown  Svo.  31.  6d. 


SCOTT  (George  F.  £.)— Theodora,  and 
other  Poems.    Small  crown  Svo.  y.6d. 

SEYMOUR  (F.  H.  y^.l— Rienzi.  A 
Play  in  Five  Acts.     Small  crown  Svo. 

Shakspere's  Works.  The  Avon  Edition, 
12  vols.  fcp.  Svo.  cloth,  \Zs.  ;  and 
in  box,  21J.  ;  bound  in  6  vols, 
cloth,  15^. 

SHERBROOKE  (Viscount)— Yoe^x?.  of 
a  Life.  Second  Edition.  Small 
crown  Svo.  is.  6d. 

SMITH  (J.  W.  Gilbart)—TnE  Loves  of 
Vandyck  :  a  Tale  of  Genoa.     Small 
crown  Svo.  2s.  6d. 
The  Log  o'  the  '  Norseman,'    Small 
crown  Svo.  5^. 

Songs  of  Coming  Day.  Small  crown 
Svo.  3^.  6d. 

Sophocles  :  The  Seven  Plays  in  English 
Verse.  Translated  by  Lewis  Camp- 
bell.    Crown  Svo.  7^-.  6d. 

SPICER  (Henry)— Hkska  :  a  Drama  in 
Three  Acts  (as  represented  at  the 
Theatre  Royal,  Drury  Lane,  March 
loth,  1877).  Third  Edition,  crown 
Svo.  T,s.  6d. 
Uriel  Acosta,  in  Three  Acts.  From 
the  German  of  Gatzkow.  Small 
crown  Svo.  2s.  6d. 

SYMONDS  (John  Addington) —  \ \G.\- 
bunduli  Libellus     Crown  Svo.  6s. 

Tasso's  Jerusalem  Delivered.  Trans- 
lated by  Sir  John  Kingston  James, 
Bart.  2  vols,  printed  on  hand-made 
paper,  parchment,  bevelled  boards, 
large  crown  Svo.  2IJ. 
TAYLOR  (Sir  //.)— Works  Complete  in 
Five  Volumes.     Crown  Svo.  30X. 

Philip  van  Artevelde.     Fcp.  Svo, 
35,  6d. 

The  Virgin  Widow,  &c,     Fcp,  Svo. 
35.  6d. 

The  Statesman.     Fcp,  Svo.  3^,  6d. 

TA  YLOR  (Augustus)  —  Poems.      Fcp. 

8vo.  Sj. 
TODHUNTER   (Dr.    ^)  — Laurella, 

and  other  Poems.  Crown  Svo.  6.r.  6d. 
Forest  Songs.  Small  crown  Svo. 3^.6^. 
The  True  Tragedy  of   Rienzi  :    a 

Drama.     Crown  Svo.  y.  6d. 
Alcestis  :    a  Dramatic    Poem.      Extra 

fcp.  Svo.  5^. 
Helena    in     Troas.        Small    crown 

Svo.  2s.  6d. 
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TYLER    [M.  C.)  — Anne   Boleyn  :    a 

Tragedy  in  Six  Acts.     Small  crown 

8vo.  2.S.  6d. 
TYNAN   (Katherine)—'Lovis^    DE     la 

Valliere,  and  other  Poems.     Small 

crown  8vo.  y.  6d. 
WA  TTS  i^Alaric  Alfred  mid  Emma  Mary 

Howitf)  —  Aurora  :    a    Medley    of 

Verse.       Fcp.     8vo.    cloth,    bevelled 

boards,  5^. 
WEBSTER   (Augusta)— In   a   Day:    a 

Drama.     Small  crown  Svo.  2s.  6d. 
Disguises  :    a   Drama.      Small   crown 

Svo.  5J-. 
Wet  Days.     By  a  Farmer.     Small  crown 

Svo.  6s. 


WOOD  {Rev.  F.  ^7.)— Echoes  of  the 
Night,  and  other  Poems.  Small 
crown  Svo.  y.  bd. 

WORDSVl^ORTH   BiRTHDAY     BOOK,     ThE. 

Edited  by  Adelaide  and  Violet 
Wordsworth.  32mo.  limp  cloth, 
\s.  6d. ;  cloth  extra,  2s. 

YOU NGMAN (Thomas  George)— ?omA%. 
Small  crown  Svo.  5 J. 

YOUNGS  {Ella  .y-^ar/e)— Paphus,  and 
other    Poems.       Small     crown    Svo. 

3^.  ed. 

A  Hearts  Life,  Sarpedon,  and  other 
Poems.     Small  crown  Svo.  3^'.  td. 


^VORKS     OF     FICTION. 


'  All  But  : '  a  Chronicle  of  Laxenford 
Life.  By  Pen  Oliver,  F.R.C.S. 
With  20  Illustrations.  Second  Edit. 
Crown  Svo.  ds. 

BANKS  {Mrs.  G.  Z.)— God's  Provi- 
dence House.  New  Edition.  Crown 
Svo.  3^.  dd. 

CHICHELE  {Mary)— V)omQ  AND  Un- 
doing :  a  Story.     Crown  Svo.  4?.  i>d. 

Danish  Parsonage.  By  an  Angler. 
Crown  Svo.  6j. 

GRAY  {Maxwell)— The  Silence  of 
Dean  Maitland.  A  Novel.  3  vols. 
Crown  Svo.  3IJ.  6d. 

HUNTER  {JIay)—CRiM-E.  of  Christ- 
mas Day.  a  Tale  of  the  Latin 
Quarter.  By  the  Author  of  'My 
Dacats  and  My  Daughter.'    is. 

HUNTER  {Hay)  and  WHYTE  { Walter) 
My  Ducats  and  My  Daughter. 
New  and  Cheaper  Edition.  With 
Frontispiece.     Crown  Svo.  bs. 

Hurst  and  Hanger.  A  History  in 
Two  Parts.     3  vols.  31J.  bd. 

INGELOW  {yean)—0¥Y  the  Skelligs. 

A  Novel.    With  Frontispiece.    Second 

Edition.     Crown  Svo.  6s. 
JENKINS    {Edward)— A     Secret    of 

Two  Lives.      Crown  Svo.  2s.  6d. 

KIELLAND  {Alexander  Z.)— Carman 
AND  Worse.  A  Norwegian  Novel. 
Authorised  Translation  by  W.  W. 
Kettlewell.     Crown  Svo.  6s. 

LANG  {Andrew) — In  the  Wrong  Par- 
adise, and  other  Stories.  Crown 
Svo.  6s. 


MACDONALD  (G^.)— Donal  Grant. 
A  Novel.  New  and  Cheap  Edition, 
with  Frontispiece.      Crown  Svo.  6s. 

Castle  Warlock.     A  Novel.     New 

and  Cheaper  Edition.    Crown  Svo.  <)s. 
Malcolm.    With  Portrait  of  the  Author 

engraved   on  Steel.      Sixth   Edition. 

Crown  Svo.  6s. 
The    Marquis    of    Lossie.      Fifth 

Edition.     With  Frontispiece.    Crown 

Svo.  6s. 
St.  George  and  St.  Michael.  Fourth 

Edition.    With  Frontispiece.     Crown 

Svo.  6s. 
Paul  Faber,  Surgeon.     Crown  Svo. 

6s. 
Thomas  Wingfold,  Curate.    Crown 

Svo.  6s. 
What's  Mine's  Mine.  Second  Edition. 

With  Frontispiece.     Crown  Svo.  6^-. 
Annals  of  a  Quiet  Neighbourhood. 

Fifth   Edition.      With    P'rontispiece. 

Crown  Svo.  6s. 
The  Seaboard  Parish  :  a  Sequel  to 

'  Annals  of  a  Quiet  Neighbourhood.' 

Fourth  Edition.     With  Frontispiece. 

Crown  Svo.  6s. 
Wilfred    Cumbermede.     An   Auto- 
biographical Story.     Fourth  Edition. 

With  Frontispiece.     Crown  Svo.  6s. 

MALET  {Lucas) — Colonel  Enderby's 
Wife.  A  Novel.  New  and  Cheaper 
Edition.  With  Frontispiece.  Crown 
Svo.  6^. 

MULHOLLAND  {Rosa)  —  Marcella 
Grace.  An  Irish  Novel.  Crown 
Svo.  6s. 
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PALGRAVE  {W.  GiJbrd)—HERMAT^T^ 
Agha  :  an  Eastern  Narrative.  Third 
Edition.     Crown  8vo.  6^. 

SHAIV  (Flora  Z.) -Castle  Blair;  a 
Story  of  Youthfiil  Days.  New  and 
Cheaper  Edition.     Crown  8vo.  3^.  6d 

STRETTON  (Hesba)  —  Through  a 
Needle's  Eye.  A  Story.  New  and 
Cheaper  Edition,  with  Frontispiece. 
Crown  8vo.  6s. 

TA  YLOR  {Col. Meadows)  C.S.I.,M.R.I.A. 
Seeta.     a  Novel.     New  and  Cheaper 
Edition,     With  Frontispiece.     Crown 
8vo.  6s. 


TiPPOO  SULTAUN  :  a  Tale  of  the  Mysore 

War.   New  Edition,  with  Frontispiece. 

Crown  8vo.  6s. 
Ralph  Darnell.     New  and  Cheaper 

Edition.     With  Frontispiece.     Crown 

8vo.  6s. 
A  Noble  QuIeen.     New  and  Cheaper 

Edition.     With  Frontispiece.     Crown 

8vo.  6 J-. 
The     Confessions     of     a    Thug. 

Crown  8vo.  6s. 
Tara  :  a  Mahratta  Tale.     Crown  8vo. 

6s. 
Within    Sound    of    the    Sea.      New 

and   Cheaper  Edition,   with  Frontis- 
piece.    Crown  8vo.  6j'. 


BOOKS    FOR    THE    YOUNG. 


Brave  Men's  Footsteps.  A  Book  of 
Example  and  Anecdote  for  Young 
People.  By  the  Editor  of  '  Men  who 
have  Risen.'  With  Four  Illustrations 
by  C.  Doyle.  Eighth  Edition.  Crown 
8vo.  3^.  6d. 

COXHEAD  (Ethel)— BI-B.-DS  and  Babies. 
With  33  Illustrations.  Imp.  i6mo. 
cloth  gilt,  2.S.  6d. 

DA  VIES  (G.  Christopher)  —  RAM'Bh-E^ 
AND  Adventures  of  our  School 
Field  Club.  With  Four  Illustra- 
tions. New  and  Cheaper  Edition. 
Crown  8vo.  35.  6d. 

EDMONDS  (Herbert)  —  Well-spent 
Lives  :  a  Series  of  Modern  Biogra- 
phies. New  and  Cheaper  Edition. 
Crown  8vo.  3^.  6d. 

EVANS  (Marh)— The  Story  of  our 
Father's  Love,  told  to  Children. 
Sixth  and  Cheaper  Edition  of  Theology 
for  Children.  With  Four  Illustra- 
tions.    Fcp.  8vo.  IS.  6d. 

MAC  KENNA  (S.  7.)— Plucky  Fel- 
lows. A  Book  for  Boys.  With  Six 
Illustrations.  P'ifth  Edition.  Crown 
8vo.  3J-.  6d. 

REANEY  (Mrs.  G.  .S.)— Waking  and 
Working  ;  or,  From  Girlhood  to 
Womanhood.  New  and  Cheaper 
Edition.  With  a  Frontispiece.  Cr. 
8v().  3j.  6d, 


REANEY  (Mrs.  G.  i^. ) —continued. 

Blessing  and  Blessed  :  a  Sketch  of 
Girl  Life.  New  and  Cheaper  Edition. 
Crown  8vo.  3;.  6d. 

Rose  Gurney's  Discovery.  A  Book 
for  Girls.  Dedicated  to  their  Mothers. 
Crown  8vo.  3^-.  6d. 

English  Girls:  Their  Place  and  Power. 
With  Preface  by  the  Rev.  R.  W.  Dale. 
Fourth  Edition.     Fcp.  8vo.  zs.  6d. 

Just  Anyone,  and  other  Stories.  Three 
Illustrations.     Royal  i6mo.  \s.  6d. 

Sunbeam  Willie,  and  other  Stories. 

Three    Illustrations.       Royal    i6mo. 

\s.  6d. 
Sunshine  Jenny,   and  other  Stories. 

Three    Illustrations.      Royal     i6mo. 

\s.  6d. 

STORR  (Francis)  and  TURNER  (Hawcs). 
Canterbury  Chimes;  or,  Chaucer 
Tales  Re-told  to  Children.  With  Six 
Illustrations  from  the  Ellesmere  MS. 
Third  Edition.     P'cp.  8vo.  t,s.  6d. 

STRETTON  (//esba)— David  Lloyd's 
Last  Will.  With  Four  Illustra- 
tions. New  Edition.  Royal  i6mo. 
2s.  6d. 

WHITAKER  (Florence)— (Zws.\%T\'s  In- 
heritance :  A  London  Stoiy.  Illus- 
trated.    Royal  i6nio.  \s.  6d. 


Spottiswoode  &*  Co.  Printers,  New-street  Square,  London. 
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